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FOREWORD 


This manual is one of three volumes which together comprise the 1978 American 
Motors Corporation Technical Service Manual. The three volumes are Volume 
1—Power Plant, Volume 2—Chassis and Volume 83—Body. All three volumes 
provide a systems approach to servicing 1978 AMC cars, and each volume 
contains diagnosis and repair procedures, specifications and torque references 
for the system described. 


The Chapter Index on the opposite page allows you to quickly locate any desired 
chapter. On the first page of each chapter there is a black tab in a position 
corresponding to the tab on the Chapter Index page. To locate a chapter, simply 
fold back the manual slightly to expose the outside edges of the pages. Find the 
tab that aligns with the index tab and open to that page. At the beginning of each 
chapter is an index of major subjects. An alphabetical index of major subjects 
within this volume is included in the back of this manual. 


All information and specifications in this manual are based on the latest data 
available at the time of publication. American Motors Corporation reserves the 
right to discontinue models and change specifications or design without notice or 
incurring obligation. 


Brand names mentioned in this manual are for convenience only and are not 
intended as a recommendation to use a specific brand of product. They are 
indicative of a class or type and may be substituted by their equivalent. 
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HOW TO USE THIS MANUAL 


Organization 


The first page of each chapter contains a black tabina 
position corresponding to the tab on the chapter index 
page. To locate a desired chapter, simply fold back the 
manual slightly so that the outside edges of the pages 
are exposed. Find the black tab that aligns with the tab 
in the chapter index page and open to the desired 
chapter. 

Each chapter begins with an alphabetical index of 
subjects. Locate the desired subject and turn to the 
appropriate page. If the subject is broad, the chapter is 
divided into sections and a subject index of each section 
is also included. An alphabetical index of all subjects is 
included at the back of this manual. 

Each chapter ends with specifications, torque charts, 
and special tools pertinent to that chapter. 


Warnings and Cautions 


Detailed descriptions of standard workshop safety 
procedures are not included in this manual. This manual 
does contain WARNINGS for some service procedures 
that could cause personal injury, and CAUTIONS for 
some procedures that could damage the vehicle or its 
components. Please understand that these WARNINGS 
and CAUTIONS do not cover all conceivable ways which 
service might be done or all possible hazardous con- 
sequences of each conceivable way. Anyone using serv- 


ice procedures or tools (whether or not recommended by 
American Motors) must satisfy himself that neither per- 
sonal nor vehicle safety will be jeopardized by the pro- 
cedures or tools selected. 


DARS Charts 


In several places throughout this manual, Diagnosis 
and Repair Simplification (DARS) charts provide a 
graphic method of diagnosis and troubleshooting 
through the use of pictures and symbols. 

The DARS charts are different from the ones you 
have used before. They are not “go-no go” decision trees 


or tables. 


ay 


Instead, the new DARS charts use pictures plus a few 
words to help you solve a problem. . . 


M4 y CHECK IF 
ANY OF THE 

FOLLOWING 
PARTS SHOW 

oy WEAR OR 


DAMAGE 
@ Lower THRUST 
BEARING 
LOWER THRUST BEARING 






80477A 


ADJUSTER 
om nv 
S UPPER THRUST 
BEARING RACE 
e 


UPPER THRUST. 
ARING 





CHECK FOR EXCESSIVE 
BINO IN GEAR BY 
TURNING WHEEL 
COMPLETELY RIGHT 
ANO LEFT 


CHECK PRESSURE 
IN ALL TIRES AND 
INFLATE TO SPECIFIED 


BEARING RACE 


804778 
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and symbols and words help guide you through each 
step... 


QO oe © @ 


CHECK CONNECT DISCONNECT REPAIR OR 
REPLACE 
80477C 


The charts are divided into three sections: step, se- 
quence and result. 


STEP SEQUENCE 


RESULT 






rs » 


Always start at the first step and go through the 
complete sequence from left to right. 





4 


STEP SEQUENCE 


RESULT 





STEERING CHECK WHEEL 
NOT OK ALIGNMENT 


ALIGNMENT ali Ox) 
NOT OK To 


SPECIFICATIONS 


80477D 


A sequence could be checking pressure in all tires and 
inflating to specified pressures. If the problem is solved, 
the symbol will send you to Go . If the prob- 
lem is not solved, the symbol will send you 
through another sequence of checks which ends with a 
result and tells you the next step to go to. 

Work through each step of the DARS charts until the 
system is repaired ; 


Service Diagnosis Charts 


You will also find Service Diagnosis Charts through- 
out this manual. These charts list causes of specific 
problems in descending order of probability. It is more 
likely that a problem would result from the first listed 
“possible cause” than the fourth, for instance. Visual 
inspection often leads directly to the correct solution. 
All service procedures should begin with a careful visual 
inspection of any suspected part or assembly. 


Torque Information 


Individual torque charts appear at the end of each 
chapter. Torque values are expressed two ways, Set-To 
and In-Use Recheck. The Set-To value is used when 
assembling components. The In-Use Recheck value is 
used to check pre-tightened items. 

Refer to the Standard Torque Specifications and Cap- 
screw Markings Chart in this chapter for torques not 


listed in individual torque charts. Note that torque spec- 
ifications given in this chart are based on the use of 
clean and dry threads. Reduce torque by 10 percent 
when threads are lubricated with engine oil and by 20 
percent if new plated capscrews are used. 


Torx-Head Fasteners 


Various sizes of internal and external hex-lobular 
(Torx) head fasteners are used as attaching hardware on 
numerous components and assemblies in 1978 AMC 
cars. Due to the ever-changing usage and application of 
automotive fasterners, Torx-head fasteners may not be 
identified as such throughout this manual. However, 
these fasteners may be removed or installed using Tool 
Set J-25359-02. 


Service Manual Improvements 


You are encouraged to report errors, omissions, or 
recommendations for improving this publication. A 
form is provided for this purpose at the end of this 
chapter. 


GENERAL INFORMATION—VOLUME TWO 


This manual (Volume Two) covers the various chassis 
components used in 1978 Pacer, Gremlin, Concord, AMX 
and Matador AMC cars. It provides diagnosis methods, 
repair procedures and specifications needed to service 
clutch, manual transmission, automatic transmission, 
propeller shaft and U-joint, axles, brakes, wheels and 
tires, and suspension and steering components. 

Chapters A, B and C contain general information 
related to vehicle identification, body styles, available 
power teams, general maintenance and fleet equipment. 

Chapters 2A through 2N contain service procedures 
and specifications for the components outlined in a par- 
ticular chapter. 

To improve convenience, five new chapters are in- 
cluded to present steering and suspension systems as 
individual chapters. 


NEW CHASSIS FEATURES FOR 1978 


New chassis features for Pacer, Gremlin, AMX and 
Concord models include a floor-shift 4-speed transmis- 
sions available with all six- and four-cylinder engines. 
All automatic transmissions are available with a floor 
shift. 

Redesigned spring mounting clamps and bushings im- 
prove ride and quietness. Recalibrated shock absorbers 
smoothen the ride. 

Urethane styled wheels have been replaced by new 
Nory] styled wheels. 
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Standard Torque Specifications and Capscrew Markings Chart 


SAE GRADE 1 or 2 SAE GRADE 5 SAE GRADE 6 or 7 SAE GRADE 8 
(Used Infrequently) (Used Frequently) (Used at Times) (Used Frequently) 
CAPSCREW 
CAPSCREW HEAD MARKINGS BODY SIZE Torque Torque 
Inches — Thread 


Manufacturer's marks may vary. 1, 4-20 10.8465 13.5582 12 16.2698 

ne markings on heads -28 13.5582 14 18.9815 

shown below, for example, indi- 

ictheGudes. | 23.0489 pve ara 25.7605 32.5396 
Ee 25.7605 27 36 6071 


0 
9 
4 
5 


42.0304 


1 
1 
3 46.0978 44 59.6560 
47.4536 49 66.4351 
66.4351 74.5700 70 94.9073 
74.5700 78 105.7538 
101.6863 85 115.2445 105 142.3609 
115.2445 120 162.6960 
69.1467 110 149.1380 120 162.6960 155 210.1490 
74.5700 120 162.6960 170 230.4860 
112.5329 150 203.3700 167 226.4186 210 284.7180 
128.8027 170 230.4860 240 325.3920 
142.3609 270 366 .0660 280 379.6240 SHAS) 508.4250 
155.9170 295 399.9610 420 569.4360 
395 535.5410 44 596.5520 605 820.2590 
435 589.7730 675 915.1650 
590 799.9220 660 894.8280 910 1233.7780 
660 894.8280 990 1342.2420 
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2A 2B 2C 2H 





Volume Two—Chassis 


2A CLUTCH 2F BRAKES 2L STEERING LINKAGE 
2B MANUAL TRANSMISSION 2G WHEELS AND TIRES 2M FRONT SUSPENSION 
2C AUTOMATIC TRANSMISSION 2H STEERING COLUMNS 2N REAR SUSPENSION 
2D PROPELLER SHAFT 2J MANUAL STEERING GEAR 


2E AXLE 2K POWER STEERING GEAR AND PUMP 80476B 
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1978 AMC CARS 


Pacer—60 Series 


Two Pacer models are offered: 2-door Hatchback 
[66] and 2-door Station Wagon [68] (fig. A-1). The 2382 
CID six-cylinder engine is standard. The 258 CID six- 
cylinder 2-barrel engine is optional. The six-cylinder en- 
gines may be teamed with a fully synchronized 3-speed 
or 4-speed manual transmission, or with an automatic 
transmission. 





Pacer Hatchback 





Pacer Wagon 80485 
Fig. A-1 Pacer—60 Series 


Gremlin—40 Series 


Three Gremlin models are offered: a base six-cylin- 
der model [46-5], a custom four-cylinder model [46-4], 
and a custom six-cylinder model [46-7] (fig. A-2). The 232 
CID six-cylinder engine is standard on the model 46-5 
and -7. The 2-liter four-cylinder engine is standard on 
the 46-4. The 258 CID six-cylinder 2-barrel engine is 
optional on models 46-5 and 46-7. These engines may be 
teamed with a fully synchronized 3-speed or 4-speed 
manual transmission, or with an automatic 
transmission. 


80486 


Fig. A-2 Gremlin—40 Series 


Concord and AMX—01 Series 


Four Concord models are offered: 2-door Hatchback 
[03], 2-door Sedan [06], 4-door Sedan [05], and the 4-door 
Concord Wagon [08] (fig. A-3). The 282 CID six-cylinder 
engine is standard. The 258 CID six-cylinder 2-barrel 
engine and the 304 CID eight-cylinder engine are op- 
tional. The six-cylinder engines may be teamed with a 
fully synchronized 8-speed or 4-speed manual transmis- 
sion, or with an automatic transmission. The eight-cyl- 
inder engine is available with automatic transmission 
only. 

The AMX is available in one 2-door Hatchback model 
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[083-9]. The 258 CID six-cylinder with 2-barrel carburetor 
is standard. (The 258 CID six-cylinder with 1-barrel is 
standard in Cailifornia and high altitude cars.) The 304 
CID eight-cylinder engine is optional. The six-cylinder 
engine is available with either a 4-speed manual trans- 
mission or an automatic transmission. The 304 CID en- 
gine is available only with an automatic transmission. 





Concord Hatchback 





AMX 80487 
Fig. A-3 Concord and AMX—0O1 Series 


Matador—10-80 Series 


Three Matador models are offered: 2-door Coupe 
[16], 4-door Sedan [85], and 4-door Station Wagon [88], 
(fig. A-4). The 258 CID six-cylinder engine with 2-barrel 
carburetor is standard for Sedans and Coupes. Optional 
engine for these models is the 360 CID 2-barrel eight- 
cylinder. The 360 CID eight-cylinder is standard for all 
Station Wagons. 





Concord Wagon 80487 


Matador Sedan 80488 
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Matador Wagon 80488 
Fig. A-4 Matador—10-80 Series 


VEHICLE IDENTIFICATION NUMBER (VIN) 


A thirteen-digit Vehicle Identification Number is em- 
bossed on a metal plate which is riveted to the upper 
corner of the instrument panel (between the left wind- 
shield wiper pivot and the left A-pillar). It can easily be 
seen by looking through the windshield. The VIN is 
decoded as shown in the VIN Decoding Chart. 


EMISSION CONTROL MAINTENANCE INFORMATION LABEL 


A nonremovable federal emission control information 
label is located in the engine compartment of all 1978 
AMC models. This sticker identifies the engine family 
determined by certification and outlines some basic 
tune-up specifications (fig. A-5). 


A different label is used for all cars built for sale in 
the state of California. This sticker replaces the federal 
sticker on California cars and reflects quarterly audit 
figures (fig. A-6). 


VEHICLE SAFETY STICKER 


A nonremovable safety sticker is affixed to the edge of 
the left front door. It lists the month and year built, a 
safety compliance statement and the vehicle identi- 
fication number. Some consumer information is in- 
cluded on the label, such as: vehicle class, acceleration 
and passing figures, tire reserve load and stopping dis- 
tance. All operating information represents average fig- 
ures for AMC cars (fig. A-7). 


UNIT BODY IDENTIFICATION PLATE 


A unit body identification plate is riveted to the edge 
of the left front door (fig. A-7). This plate includes a 
statement of compliance with federal safety standards 
and a statement of construction. Embossed on it are the 
vehicle body number, model number, trim number, 
paint code number and the vehicle build sequence 
number. 


Body Number 


The body number identifies the location where the 
body was built and the body sequence number. 
K 071045 


Kenosha Main Six-Digit Sequence 
Number 
70094 


VIN Decoding Chart 












0 — Concord, AMX 

1 — Matador 2-Dr. 

4 — Gremlin 

6 — Pacer 

8 — Matador 4-Dr. Sedan/ 
Station Wagon 

















American 
Motors 
Corporation 


Transmission Type 


A — Automatic Column Shift 

C — Automatic Floor Shift 

E — 3-Speed Manual Floor Shift 
M — 4-Speed Manual Floor Shift 


Body Type 


3 — 2-Door Hatchback 

5 — 4-Door Sedan 

6 — 2-Door Sedan or 
Hatchback 

8 — Station Wagon 





Model/Group 


4— Gremlin (2-Liter) 

5— Gremlin (Base) 

7— Pacer, Gremlin (Custom), 
Concord, Matador 

9-— AMX 


















A — 258 O.H.V. Six, 1V 
C — 258 O.H.V. Six, 2V 
E — 232 0.H.V. Six, 1V 
G — 2-Liter Four, 2V 

H — 304 V-8, 2V 

N — 360 V-8, 2V 










A yO O00" 







Point of Manufacture and 
Serial Number 


100,001 Thru 699,999 
Kenosha Built 


700,001 Thru 999,999 
Brampton Built 


70083 
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ENGINE FAMILY ENGINE 
[ 4 AMC ae EVAPORATIVE FAMILY 

VEHICLE EMISSION EMISSION CONTROL SYSTEM 
CONTROL INFORMATION E | 
THIS VEHICLE CONFORMS TOUS EPA AND SPECIFICATIONS  "|—DRANSMISSION 
CALIFORNIA REGULATIONS APPLICABLE TO 1978 aan = | AUTO. | MANUAL 
MODEL YEAR NEW MOTOR VEHICLE INTENDED Se | 

| | 
FOR SALE AT ALTITUDE 4000 FEET oARBtIDEESHEE al | 
PROPER MAINTENANCE AND ADJUSTMENT ARE |_100 RPM } 

- NECESSARY FOR CONTINUED EFFECTIVENESS HIGH IDLE SPEED * 

MAKE ADJUSTMENTS WITH ENGINE AT NORMAL 100 RPM(N)SEC STEP | 
OPERATING TEMPERATURE, AIR CLEANER ON IOLE MIXTURE 
AIR CONDITIONING OFF |LEAN IDLE DROP 
SET IGNITION TIMING WITH DISTRIBUTOR [SPARK PLUG GAP | f 
VACUUM OFF AND PLUGGED, SOLENOID HOT VALVE|_INTAKE 
DISCONNECTED LASH [EXHAUST] 

(CAM OWELL 


SEE OWNER OR SERVICE MANUAL FOR INSTRUCTIONS 
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Fig. A-5 Federal Emission Control Maintenance Information Label 





ENGINE FAMILY ENGINE clo 

A. AMC — EVAPORATIVE FAMILY 

VEHICLE EMISSION EMISSION CONTROL SYSTEM 

CONTROL INFORMATION 

THIS VEHICLE CONFORMS TOUS. E.PA SPECIFICATIONS  |_TRANSMISSION — 

REGULATIONS APPLICABLE TO 1978 MODEL YEAR - | AUTO [MANUAL 
= NEW MOTOR VEHICLE INTENDED FOR SALE AT Pepin aS | 
= ALTITUDE 4000 FEET CABS shes I it z 
> PROPER MAINTENANCE AND ADJUSTMENT ARE |. 100R. PM { { 
= NECESSARY FOR CONTINUED EFFECTIVENESS. HIGH IDLE SPEED = 

MAKE ADJUSTMENTS WITH ENGINE AT NORMAL |190 RPM(N)SEC STEP, + | 

OPERATING TEMPERATURE, AIR CLEANER ON IDLE MIXTURE 

AIR CONDITIONING OFF. LEAN IDLE OROP___| { 

SET IGNITION TIMING WITH DISTRIBUTOR fern PLUG ci e+ { 

VACUUM OFF AND PLUGGED, SOLENOID FS [exaust it 

DISCONNECTED [eameWELL i -— 

SEE OWNER OR SERVICE MANUAL FOR INSTRUCTIONS 
POUR PLUS DE BESEIGNEMEN TS VEUILLEZ VOUS REPORTER AU MANUEL 
DU PROPRIETAIRE OU DENTRETIEN 
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Vi AMC VEHICLE EMISSION INFORMATION 


QUALITY AUDIT STANDARD _ aes 








PART NO EVAP- | HYDRO. | CARBON |OxIDES OF 
ENGINE) ENGINE  |oRative) CARBON |MONOXIDE|NITROGEN 
PRINTED IN FAMILY C1D FAMILY — in I 


UISTAS | = sd _GRAMS/MIL 











AVERAGE 
QUALITY 
AUDIT 
VALUES 




















THIS VEHICLE HAS BEEN TESTED UNDER AND CONFORMS 
TO CALIFORNIA ASSEMBLY LINE TEST REQUIREMENTS. 
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Fig. A-6 California Emission Control Maintenance Information Label 


MFG. BY AMERICAN MOTORS Pepi Federal Safety 
Certification Label 





DATE OF MFG 


vi 
GVWR GAWR 


THIS VEHICLE CONFORMS TO ALL APPLICABLE 
MOTOR VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE 
OF MANUFACTURE SHOWN ABOVE 
VEH IDENT No | | 
VEHICLE CLASS PASSENGER CAR ———— — 
CONSUMER INFORMATION DATA 


ACCELERATION & PASSING STOPPING DISTANCE 
TIRE RESERVE LOAD 















e fo) AMERICAN WOTORS ©») 
| CORPORATION 


| UNDER THE UNITED STATES MATIONAL 

| TRAFFIC AWO MOTOR VEHICLE SAFETY 

ACT OF 1966 CERTIFIES TO THE 

DEALER THAT THIS VEHICLE MEETS 

ALL FEDERAL MOTOR VEHICLE SAFETY 

STANDARDS APPLICABLE OM THE SATE 
TURE 





AOVANCED. UNIT CONSTRUCTION 
y ANO FRAME 
t wEt0eod 
UN ore ow 
Pa WER PRINT 





TRIM Body 
PAINT Identification 
re __°) Plate 
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Fig. A-7 Safety Sticker and Unit Body ID Plate Location 








Model Number 


The model number identifies the model year, body 
style, and body standard or custom appointment group 
number. 


78 03-7 
1978 Model 2-Dr. Standard 
Year Hatchback Appointment 
Group 
70095 


Trim Number 


The trim number identifies the car trim and fabric 
color and type of seats. 











1978 Concord AY Split-Back 
Bench 
70096 


Paint Code Number 


Colors corresponding to the paint code number on the 
unit body identification plate are as follows: 
e P1—Black 


e G7—Alpine White 

e 6D—Sand Tan 

e 6P—Firecracker Red 

¢ 6V—Sunshine Yellow 

© 7B—Mocha Brown Metallic 
e 7?C—Autumn Red Metallic 
¢ 7D—Powder Blue 

¢ 7K—Midnight Blue Metallic 
e 7L—Loden Green Metallic 
¢ 7M—Golden Ginger Metallic 
e 7Z—Sun Orange 

e 8A—Khaki 


¢ 8B—British Bronze Metallic 
¢ 8C—Quick Silver Metallic 
8D—Claret Metallic 


Vehicle Bulld Sequence Number 


The vehicle build sequence number (embossed at the 
bottom of the plate) lists the production line and number 
of the vehicle in the sequence in which it was built 
(sequence starts at 000,001). 


E 153795 


Kenosha Vehicle Build 
East Line Sequence Number 


70097 
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KEYS AND LOCKS 


Four keys (two square-headed and two oval-headed) 
are provided with each vehicle. The square-headed key 
(code K) operates the ignition switch, front door locks 
and wagon tailgate (liftgate on Pacer, Gremlin, Concord 
Wagon, and Hatchback). The oval-headed key (code L) 
operates the glove box, console box, trunk and wagon 
hidden compartment locks. The keys have a code num- 
ber stamped on the knockout plug. In the event a key is 
lost, a new key can be made by converting the key code 
number to a key bitting number. Key bitting numbers 
can be obtained from a key cutting machine manufac- 
turer’s cross-reference or by contacting your zone office. 


NOTE: The template shown in Figure A-8 may be used 
to determine the key bitting code of a key for which the 
key code number is unknown. 


If a key is lost and the key code number is unknown, 
the correct number can be obtained by the zone office 
from the vehicle identification number (VIN). 

If the ignition key is lost and the key code number is 
not available, a new key can be made by removing a door 
lock and taking it to a locksmith. The locksmith can 
determine the key bitting by inserting a blank key into 
the lock cylinder and cutting the blank to match the 
tumblers. 

If the ignition switch lock is defective and the key is 
available, the cylinder and individual tumblers can be 
ordered and matched to the existing key. To determine 
the tumbler arrangement, place the key over the tem- 
plate (fig. A-8). Starting with the number 1 position read 
across the visible line and record the first digit of the 
key code, continue this process for subsequent positions 
2 through 5. 





POSITIONS 

be ees 12345 

(> == | | | | 

(WJ | ; a | 

it Ih in 4) 5 
KEY CODES 

70087 
Fig. A-8 Key Coding Template 
LIFT POINTS 


Lift points are provided for lifting all AMC cars with 
either a floor jack or a frame contact-type lift. 
CAUTION: When lifting the car, be sure the floor jack 


or frame contact-type lift does not damage any fuel lines 
or brake lines (figs. A-9 and A-10). 


NOTE: Refer to Chapter B—Maintenance for lift point 
illustrations on all models. 








FUEL VAPOR 
VENT LINE 


AREA OF 
POSSIBLE 
INTERFERENCE 


— 


| REAR SPRING 
HANGER 
BRACKET 


A50410 


Fig. A-9 Left Rear Lift Polnt—Pacer Shown 


— 


BRAKE LINE bi fl 


AREA OF 
POSSIBLE Y 
My INTERFERENCEY, 


Fig. A-10 Right Rear Litt Point—Pacer Shown 


Pacer 


The rear lift points are located ahead of the rear 
wheels at the rear spring hanger brackets (figs. A-9 and 
A-10). 

The front lift points are located just to the rear of the 
dash panel at the front wheelhouse sills. 


Gremlin, Concord and AMX 


The rear lift points are located ahead of the rear 
wheels just forward of the rear spring hanger brackets. 

The front lift points are located just to the rear of the 
strut rod-to-sill mounting brackets on the sills. 


Matador 


The rear lift points are located ahead of the rear 
wheels on the sills adjacent to the rear suspension lower 
control arm mountings. 

The front lift points are located just to the rear of the 
strut rod-to-sill mounting brackets on the sills. 
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US SSE Te TS 


TOWING 


General 


A conventional towing sling is recommended for use 
on all AMC cars because of its stability and reduced 
likelihood of damage. The following instructions apply 
only to this device. When using other than sling-type 
towing equipment, be sure to follow the manufacturer’s 
instructions. 

A safety chain system that is completely independent 
of the lifting and towing attachment must be used. Be 
careful when installing safety chains so that they do not 
damage the car. 

If additional ground clearance is required, a towing 
dolly may be used. The end of the car to be placed on the 
dolly should be lifted with the same equipment as when 
towing. 

In some applications, auxiliary spacer blocks may be 
required to prevent damage to the car. Spacer blocks can 
be fabricated as shown in fig. A-11. 


SPACER BLOCKS 








4X4X60 
WOODEN 
TIMBER 





MEASURES 3%X3% SQUARE 





| 4X4 FINISHED TIMBER ACTUALLY | 


SLX32LX3% 
WOODEN 


te 





%-20X7 
CARRIAGE 
142X3%X5 BOLTS 
WOODEN 
BLOCK 


ALL DIMENSIONS ARE IN INCHES 
70328 


Fig. A-11 Spacer Block Construction 


Front Towing 


If ignition key is available, turn ignition off (to unlock 
transmission and steering column), place gearshift or 
selector lever in neutral. Be sure parking brake is re- 
leased. The car may then be towed for a distance of 15 
miles (24 km/h) and at speeds not to exceed 30 mph (48 
km/h). If a distance of 15 miles (24 km/h) or a speed 30 
mph (48 km/h) must be exceeded, the propeller shaft 
must be disconnected or the rear wheels placed on a 
dolly. 

If ignition key is not available, disconnect propeller 
shaft or place rear wheels on a dolly. 


CAUTION: Transmission and rear axle must be in an 
operable condition and transmission must be filled to 
the proper level. If not, rear wheels must be pluced on a 
dolly. 


NOTE: [f the propeller shaft must be disconnected, the 
transmission extension housing seal should be capped to 
prevent leakage when the car is lifted. 


Rear Towing 


If ignition key is available, turn ignition off (to unlock 
transmission and steering column), place gearshift or 
selector lever in neutral and clamp the steering wheel in 
the straight-ahead position. Do not use the steering col- 
umn lock as a substitute for a clamping device. 

If ignition key is not available, place front wheels on a 
dolly. 


Safety Precautions 


¢ Whenever possible, tow the car from the rear to 
prevent damage to the transmission or rear axle. 

¢ Secure loose or protruding parts of a damaged car. 

¢The end of the car being towed should be lifted a 
minimum of four inches off the ground. Check oppo- 
site end for adequate ground clearance. 

¢ Always use a safety chain system that is independ- 
ent of the lifting and towing attachment. 

¢ Do not allow any of the towing equipment to bear on 
the fuel tank. 

*Do not go under the car while it is lifted by the 
towing equipment. 

* Do not allow passengers to ride in a towed car. 

¢ Always observe all state and local laws regarding 
such items as warning signals, night illumination, 
speed, ete. 

¢*Do not attempt a towing operation which could 
jeopardize the operator, any bystanders or other 
motorists. 
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Pacer 


Front Towing 


Position tow bar under front bumper. Wrap chains 
once around energy absorbers and secure in grab hooks 
at ends of sling lower bar. Insert padding between 
bumper and sling. Wrap separate safety chains around 
frame rails ahead of stabilizer bar (fig. A-12). 


CAUTION: Tow bar must be parallel with ground af- 
ter lifting. 


70327A 
Fig. A-12. Front Towing—Pacer 


Rear Towing 


Position tow bar under rear bumper. Wrap chains 
once around energy absorbers and secure in grab hooks 
at ends of sling lower bar. Insert padding between 
bumper and sling. Wrap separate safety chains around 
rear spring shackles (fig. A-13). 


CAUTION: Tow bar must be parallel with ground af- 
ter lifting. 
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Fig. A-13 Rear Towing—Pacer 





Gremlin 


Front Towing 


Attach J-hooks on the rear of the front crossmember 
near the lower control arms. Position the wood spacer 
block across sling chains with blocks contacting frame 
rails directly behind the radiator. Position the sling tow 
bar directly ahead of spacer. 

Attach separate chains around outboard end of lower 
control arms (fig. A-14). 
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Fig. A-14 Front Towing—Gremlin 


Rear Towing 


Attach J-hooks on rear axle tubes between the shock 
absorber mounting bracket and wheel. Use caution to 
avoid damage to brake line on top of axle tubes. 

A wood spacer block is not required. Be certain hooks 
are off the spring leaf to prevent shifting after the 
vehicle is lifted. 

Attach separate safety chains around spring shackles 
(fig. A-15). 
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Fig. A-15 Rear Towing—Gremlin 


GENERAL INFORMATION A-11 


Concord 


Front Towing 


Attach J-hooks on the rear of the front crossmember 
near the lower control arms. Position the wood spacer 
block against the front wheels with blocks contacting 
ends of frame horns. Position sling tow bar six to eight 
inches behind the bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-16). 
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Fig. A-16 Front Towing—Concord 


Rear Towing 


Attach J-hooks on rear axle tubes between the springs 
and wheel. Use caution to avoid damage to brake line on 
top of axle tubes. Position the wood spacer block across 
sling chains with blocks contacting springs six to eight 
inches ahead of rear shackles. Position sling tow bar 
directly in front of spacer (fig. A-17). 
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Fig. A-17 Rear Towing—Concord 


AMX 


Front Towing 


Attach J-hooks on rear of front crossmember near 
lower control arm pivot bolts. Position a 4-inch by 4-inch 
by 60-inch long wood spacer block under front bumper. 
Position sling tow bar 16 to 20 inches behind bumper. 

Attach safety chains around energy absorber frame 
mounts (fig. A-18). 





Fig. A-18 Front Towing—AMX 


Rear Towing 


Attach J-hooks on rear axle tubes between the springs 
and wheels. Position a 4-inch by 4-inch by 60-inch long 
wood spacer block across sling chains with blocks con- 
tacting springs 6 to 8 inches ahead of rear shackles. 

Attach safety chains around spring shackles (fig. A- 
19). 





Fig. A-19 Rear Towing—AMX 


A-12 GENERAL INFORMATION 


Matador—2-Door Coupe 


Front Towing 


Attach J-hooks on the rear of the front crossmember 
at pivot pins. Position sling tow bar directly under the 
front bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-20). 
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Fig. A-20 Front Towing—Matador 2-Door 


Rear Towing 


Attach J-hooks on rear axle tubes between the shock 
absorber mounting bracket and wheel. Use caution to 
avoid damage to brake line on top of axle tubes. Position 
sling tow bar directly under the rear crossmember. 

Attach separate safety chains around center portion 
of axle tubes (fig. A-21). 
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Fig. A-21 Rear Towing—Matador 2-Door 


Matador—4-Door 


Front Towing 


Attach J-hooks on the rear of the front crossmember 
inside the motor mounts. Position sling tow bar two to 
three inches behind the front bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-22). 
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Fig. A-22 Front Towing—Matador 4-Door 


Rear Towing 


Attach J-hooks to the rear shock absorber mounting 
brackets on rear axle tubes. Position the wood spacer 
block across sling chains with blocks contacting angle 
brace at end of each side frame channel. Position the 
sling tow bar directly in front of the spacer. 

Attach separate safety chains around ends of rear 
axle tubes. Use caution to avoid damage to brake line on 
top of axle tubes (fig. A-28). 
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Fig. A-23 Rear Towing—Matador 4-Door 


GENERAL INFORMATION A-13 





Matador—Station Wagon 


Front Towing 


Attach J-hooks on the rear of the front crossmember 
inside the motor mounts. Position sling tow bar two to 
three inches behind the front bumper. 

Attach separate safety chains around outboard end of 
lower control arms (fig. A-24). 


Rear Towing 


Attach J-hooks on rear axle tube between the shock 
absorber mounting bracket and wheel. Use caution to 
avoid damage to brake line on top of axle tubes. Position 
the wood spacer block across sling chains with blocks 
contacting angle brace at end of each side frame chan- 
nel. Position the sling tow bar directly in front of the 
spacer (fig. A-25). 





Fig. A-24 Front Towing—Matador Station Wagon 
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Fig. A-25 Rear Towing—Matador Station Wagon 


General Dimensions (Inches) 


Pacer Pacer Concord | Concord Ri ccbianaliny Concord | Matador | Matador | Matador 
Hatchback | Wagon 2-Dr. 4-Dr. antl AMX Wagon Coupe Sedan Wagon 


Exterior 
Wheelbase 
Length 
Width 
Height 
Overhang: Front 
Rear 
Tread: Front 
Rear 


Interior 
Head Room: Front 
Rear 
Leg Room: Front 
Rear 
Hip Room: Front 
Rear 
Shoulder Room: Front 
Rear 
Luggage Capacity (cu. ft.) 





A-14 GENERAL INFORMATION 


Metric System— SI 


The International System of Units (Systeme International d’ Unites) officially abbreviated 
“SI in all languages — the modern metric system 


EXAMPLES OF 








Y METRIC UNIT SYMBOL 
QUARTET APPLICATIONS 
Length Dimensions meter m 
Tire rolling 
circumference 
Turning circle/ 
radius 
Braking distance 
Greater than 999 
meter kilometer km 
Dimensions millimeter mm 
Depth of surface 
finish micrometer um 
Area Glass & Fabrics square centimeter cm2 
Brake & Clutch 
linings 
Radiator area etc. 
Small areas square millimeter mm2 
Volume Car Luggage Capa- 
city cubic meter m3 
Engine Capacity liter | 
Vehicle fluid 
capacity cubic centimeter cm3 
Volume Flow Gas & Liquid liter per second \/s 
Time Interval Measurement of second s 
elapsed time minute min 
hour h 
day d 
Velocity General use meter per second m/s 
Road speed kilometer per hour km/h 
Acceleration & General use meter per second m/s2 
Deceleration squared 
Frequency Electronics hertz Hz 
kilohertz kHz 
megahertz mHz 
Rotational General use revolution per minute rpm 
Speed revolution per second rps 
Mass Vehicle mass megagram t 
Legal load rating 
General use kilogram kg 
Small masses gram g 
milligram mg 
Density General use kilogram per cubic meter kg/m3 
gram per cubic 
centimetre g/cm3 
kilogram per liter kg/I 
Force Pedal effort newton N 
Clutch spring force 
Handbrake lever 
effort etc. 
Moment of Force Torque newton meter N-m 
(Torque) 
Power, Heat General use watt W 
Flow Rate Bulbs kilowatt kW 


Alternator output 
Engine performance 
Starter performance 





QUANTITY 


Celsius Temperature 


Thermodynamic 
Temperature 


Electric Current 


Potential Difference 
(Electromotive 
Force) 


Electric Resistance 


Electric Capacitance 


Fuel Consumption 
Oil Consumption 
Stiffness 

Tire Revolutions 


Pressure 


Luminous Intensity 


Accumulator 
Storage Rating 


QUANTITY 


Length 
Weight (mass) 
Area 
Volume-Dry 
-Liquid 
Velocity 
Road Speed 
Force 
Torque 
Power 
Pressure 
Temperature 


EXAMPLES OF 
APPLICATIONS 


General use 


General use 


General use 


General use 


General use 


General use 


Vehicle performance 
Vehicle performance 
Linear stiffness 

Tire Data 


Tire 

Coolant 

Lubricating oil 

Fuel pump delivery 
Engine compression 
Manifold 


Brake line (hydraulic) 


Car heating & 
ventilation 
Barometric pressure 
Bulbs 


Battery 


METRIC UNIT SYMBOL 
degree Celsius oC 
kelvin k 
ampere A 
milliampere mA 
microampere pA 
kilovolt kV 

volt Vv 
millivolt mV 
microvolt pV 
megohm Ma 
kilohm ko 

ohm a 

farad F 
microfarad pF 
picofarad pF 

liter per 100 kilometer 1/100 km 
liter per 1000 kilometer 1/1000 km 
kilonewton meter kN/m 
revolution per kilometer rev/km 
kilopascal kPa 
candela cd 
ampere hour A-h 





U.S.A./METRIC COMPARISON 


Inch-Foot-Mile 
Ounce-Pound 

Square inch/Foot 
Cubic inch/Foot 
Ounce-Pint-Quart-Gallon 
Feet Per Second 

Miles Per Hour 
Pound-Force 
Foot-Pounds 
Horsepower 

Pounds Per Square Inch 
Degrees Fahrenheit 


METRIC — SYMBOL 





Meter m 
Kilogram Kg 
Square Meter m2 
Cubic Meter m3 
Liter | 
Meter per Second m/s 
Kilometer per Hour km/h 
Newton N 
Newton meter N-m 
Kilowatt kW 
Kilopascal kPa 
Degrees Kelvin K 
and Celsius oC 
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Decimal Equivalents 


MILLIMETER, DECIMAL, FRACTION AND DRILL SIZE 




















Milli- Drill | Milli- Drill | Milli- Drill | Milli- Drill | Milli 
meter Decimal Fraction Size meter Decimal Fraction Size | meter Decimal Fraction Size | meter Decimal Fraction Size | meter Decimal Fraction 
0689 1570 22 6.8 2677 10.72 4219 27/64 
0700 50 | 4.0 1575 6.9 2716 11.0 4330 
; 0709 1590 21 2720 | W411 4375 = 7/16 
.25 .0098 1.85 0728 1610 20 7.0 2756 11.5 4528 
3 0118 0730 49 | 44 1614 2770 J 11.51 4531 29/64 
0135 80 1.9 0748 4.2 1654 71 2795 11.91 4687 15/32 
35 0138 0760 48 1660 19 2811 Kale 2:0 4724 
0145 79 1.95 0767 4.25 1673 7.14 2812 9/32 1230 .4843 31/64 
39 0156 =: 1/64 1.98 0781 5/64 43 1693 7.2 2835 12.5 4921 
4 0157 0785 47 1695 18 7.25 2854 12.7 5000 »=-1/2 
.0160 78 2.0 0787 4.37 1719 11/64 7.3 2874 13.0 5118 
45 0177 2.05 0807 1730 17 2900 L 13.10 .5156 33/64 
0180 77 0810 46 | 4.4 1732 74 2913 13.49 5312 17/32 
5 0197 0820 45 1770 16 2950 M | 13.5 5315 
0200 76 Dit 0827 4.5 1771 7.5 2953 13.89 5469 35/64 
0210 75 2.15 0846 1800 15 7.54 2968 19/64 14.0 5512 
55 0217 0860 44 | 46 1811 7.6 2992 14.29 5625 9/16 
0225 74 ye 0866 1820 14 3020 N 14.5 .5709 
6 0236 2.25 0885 4.7 1850 13 7.7 3031 1468 5781 37/64 
0240 73 0890 43 | 4.75 1870 7.75 3051 15.0 5906 
0250 72 2.3 .0905 4.76 1875 3/16 7.8 3071 15.08  .5937 19/32 
65 0256 2.35 0925 4.8 1890 12 7.9 3110 15.48 6094 39/64 
0260 A} 0935 42 1910 i 7.94 3125 «5/16 15.5 6102 
0280 70 2.38 0937 3/32 4.9 1929 8.0 3150 15.88 6250 5/8 
al 0276 2.4 0945 1935 10 3160 0 16.0 6299 
0292 69 0960 4 1960 g 8.1 3189 16.27 6406 41/64 
15 0295 2.45 0964 5.0 1968 8.2 3228 16.5 6496 
0310 68 0980 40 1990 8 3230 P 16.67 6562 21/32 
19 0312 ©=—-1/32 2.5 0984 5] 2008 8.25 3248 17.0 6693 
8 0315 0995 39 2010 7 3 3268 17.06 6719 43/64 
.0320 67 1015 38 | 5.16 2031 =—-13/64 833 3281 21/64 17.46 6875 11/16 
0330 66 2.6 1024 2040 6 8.4 3307 17.5 6890 
85 0335 1040 37 | 5.2 2047 3320 Q 17.86 7031 45/64 
0350 65 2.7 1063 2055 5 8.5 3346 18.0 7087 
9 0354 1065 36 | 5.25 2067 8.6 3386 18.26 7187 23/32 
.0360 64 2.75 1082 5.3 .2086 3390 R 18.5 7283 
.0370 63 2.78 1094 = 7/64 .2090 4 8.7 3425 18.65 .7344 47/64 
95 0374 1100 35 | 5.4 .2126 82/8 F Basie eye? 19.0 7480 
.0380 62 2.8 1102 2130 3 875 3445 19.05 7500 3/4 
0390 61 1110 34 | 5.5 2165 8.8 3465 19.45  .7656 49/64 
1.0 0394 1130 33 | 5.56 2187 7/32 3480 Ss 19.5 1677 
0400 60 2.9 1141 5.6 2205 8.9 3504 19.84 7812 25/32 
0410 59 1160 32 2210 2 9.0 3543 20.0 7874 
1.05 0413 3.0 1181 57 2244 3580 if 20.24 7969 51/64 
.0420 58 1200 31 | 5.75 .2263 9.1 3583 20.5 8071 
0430 57 3.1 1220 2280 1 9.13 .3594 23/64 20.64 8125 13/16 
1.1 0433 3.18 1250 1/8 5.8 .2283 9.2 3622 21.0 8268 
1.15 0452 3.2 .1260 5.9 .2323 9.25 3641 21.03 .8281 53/64 
0465 56 3.25 1279 .2340 A 9.3 3661 21.43 .8437 ~—- 27/32 
1.19 0469 3/64 1285 30 | 5.95 2344 15/64 3680 U 21.5 8465 
12 0472 3.3 1299 6.0 .2362 9.4 3701 21.83 .8594 55/64 
1.25 0492 3.4 1338 .2380 B 9.5 3740 22.0 8661 
1.3 0512 .1360 29 | 6.1 2401 9.53 3750 3/8 22.23 .8750 «7/8 
0520 55 3.5 .1378 2420 Cc 3770 V | 22.5 8858 
1.35 0531 1405 28 | 6.2 2441 9.6 3780 22.62 8906 57/64 
.0550 54 3.57 1406 9/64 6.25 .2460 0 9.7 3819 23.0 9055 
1.4 0551 3.6 1417 6.3 .2480 9.75 .3838 23.02 9062 29/32 
1.45 0570 1440 27 | 6.35 2500 = 1/4 E 9.8 3858 23.42 9219 59/64 
1.5 0591 3.7, 1457 6.4 2520 3860 W | 23.5 .9252 
.0595 53 1470 26 | 6.5 2559 9.9 3898 23.81 9375 15/16 
1.55 .0610 3.75 1476 .2570 F 9.92 3906 25/64 24.0 9449 
1.59 0625 91/16 1495 25 | 6.6 .2598 10.0 .3937 24.21 .9531 +6 1/64 
1.6 0629 3.8 1496 .2610 G .3970 X | 24.5 9646 
- 0635 52 1520 24 | 6.7 2638 4040 Y | 2461 .9687 31/32 
1.65 0649 3.9 1535 6.75 2657 ~—-:17/64 10.32 4062 13/32 25.0 9843 
1.7 0669 .1540 23 | 6.75 2657 4130 z 25.03 .9844 63/64 
.0670 51 3.97 1562 5/32 .2660 H | 10.5 4134 25.4 +‘ 1.0000 1 
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FOOT-POUNDS TO NEWTON-METERS CONVERSION CHART 


FT-LB | NEWTON-METER | FT-LB | NEWTON-METER | FT-LB | NEWTON-METER | FT-LB | NEWTON-METER 
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READER’S COMMENTS 
1978 AMC Technical Service Manual 
Volume—II Chassis 


American Motors Corporation needs user feedback — your critical evaluation of this 
manual. Your comments and suggestions will help us in our continuous effort to im- 
prove the quality and usefulness of our service manual. 


What is your general reaction to this manual? In your judgment is it complete, 
accurate, well organized, well written? Is it easy to use? 

















What features are most useful? 














What faults do you find with the manual? 




















Does this manual satisfy your needs? Ss Why? 














Would you please indicate any errors you have found. 


























Name AMC Car (Year and Model) 
Street Occupation 
City State ______ Zin or Country 








All comments become the property of American Motors Corporation. 
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GENERAL 


This section describes the service procedures required 
by the 1978 Four-Cylinder and Six- and Eight-Cylinder 
Maintenance Schedules to keep AMC cars in good run- 
ning condition. These services are based on changes in 
driving conditions, accumulated odometer mileage or 
time intervals, whichever comes first, or are unsched- 
uled as required by changes in usage, handling or per- 
formance. The section is subdivided into three parts: (1) 
Services Required by Conditions or Time, (2) Services 
Scheduled by Accumulated Mileage and (3) Unscheduled 
Maintenance. 


Two maintenance schedules are listed: one for cars 
with four-cylinder engines, and one for cars with six- or 
eight-cylinder engines. Each schedule is followed by de- 
tailed service charts. Be sure to refer to the correct 
maintenance schedule or chart for the car being 
serviced. 


The services listed are those which experience and 
testing have indicated are the most likely needed at the 
mileage or time interval shown. When a car operates 
under the conditions listed, perform the maintenance 
described under “Required Services.” Refer to the serv- 
ice charts for the list of maintenance items, and use the 
information in this section for service procedures. 


Canadian Fuel and Maintenance Requirements 


Cars equipped with six-cylinder engine and single- 
barrel carburetor may use regular, low-lead or unleaded 
fuels. All other models should use unleaded fuel only. 

All service requirements in the Maintenance Sched- 
ules apply to cars sold in Canada. Canadian cars should 
receive the following additional maintenance services: 

e All cars equipped with six- or eight-cylinder engine, 
lubricate exhaust heat valve at each oil 
change—every 7 months or 7,500 miles (12,000 km), 
whichever comes first. 

e All cars equipped with six-cylinder engine and one- 
barrel carburetor, perform an engine tune-up every 
15 months or 15,000 miles (24,000 km), whichever 
comes first. 





B-2 MAINTENANCE 


1978 Vi AMC FOUR-CYLINDER MAINTENANCE SCHEDULE 


OWNER 
RESPONSIBILITY 


INSTRUCTIONS 


CONDITIONS 


SHORT-TRIP 
DRIVING 


HEAVY-DUTY 
DRIVING 


START OF 
WINTER 


ACCUMULATED 
MILEAGE OR 
KILOMETERS 


km MILES 


It is the owner's responsibility to determine driving conditions, to have the car serviced according to the 
Maintenance Schedule, and to pay for necessary parts and labor. 





Read “CONDITIONS” and determine which apply to your driving situation. Under the conditions listed, 
perform the maintenance described under ‘““REQUIRED SERVICES.” 


REQUIRED SERVICES 








For proper engine protection, check engine oil level every 500 to 600 miles (800 to 960 km). Change oil and filter 
every 5,000 miles (8,000 km) or 5 months, whichever comes first. When most driving involves trips of less than 
6 miles (10 km), change oil once between scheduled oil and filter changes. 


In police, taxi, commercial load-carrying or delivery use, change automatic transmission fluid and filter, and adjust 
bands every 15,000 miles (24,000 km) or 15 months, whichever comes first. For standard duty, no automatic 
transmission maintenance is required except regular fluid level checks. 





Inspect battery condition and clean battery cables. Change engine coolant (antifreeze/water mixture) after 
25,000 miles (40,000 km) or 25 months, whichever comes first, and then at the start of every winter season. 





At each mileage interval shown, perform the service checked below. Four charts follow that list the maintenance 


items for each service. 








8,000 5,000 


CHART 1 
e@ OIL CHANGE SERVICE 
e@ EMISSION CONTROL INSPECTION 


CHART 2 
e OIL CHANGE SERVICE 
e@ ENGINE DRIVE BELT INSPECTION 


CHART 3 
e@ OIL CHANGE SERVICE 
e@ ENGINE MAINTENANCE 
e@ BRAKE AND CHASSIS INSPECTION 
eBODY LUBRICATION 


CHART 4 
e OIL CHANGE SERVICE 
e@ ENGINE TUNE-UP 
e BRAKE AND CHASSIS INSPECTION 
e CHASSIS LUBRICATION 
e BODY LUBRICATION 








16,000 10,000 





24,000 15,000 





32,000 20,000 











40,000 25,000 





48,000 30,000 





56,000 35,000 








64,000 40,000 


oe ti i 





72,000 45,000 





80,000 50,000 





88,000 55,000 


<I 





96,000 60,000 





104,000 65,000 





112,000 70,000 


<< 











120,000 75,000 








128,000 80,000 








136,000 85,000 


I 








144,000 90,000 
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CHART 1 — FOUR-CYLINDER 
e@ OIL CHANGE SERVICE 
e EMISSION CONTROL INSPECTION 


OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 
engine coolant manual transmission 
brake master cylinder automatic transmission 
manual steering gear rear axle differential 
power steering pump _ windshield washer reservoir 
Clean windshield wiper blade elements. 
e EMISSION CONTROL INSPECTION 


Retorque cylinder head bolts. 

Adjust engine valves. 

Check condition and tension of fan/alternator, power steering 
and air pump drive belts, and adjust if necessary. 

Check and adjust curb and high idle speeds. 
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OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 
battery manual transmission 
engine coolant automatic transmission 
brake master cylinder rear axle differential 
power steering pump __ windshield washer reservoir 
Clean windshield wiper blade elements. 


e ENGINE MAINTENANCE 


Retorque cylinder head bolts. 

Adjust engine valves. 

Check condition and tension of fan/alternator, power steering 
and air pump drive belts, and adjust if necessary. 

Replace fuel filter, ignition points and condenser. 

Check and adjust ignition timing. 


e BRAKE AND CHASSIS INSPECTION 


Inspect the following items as indicated. Correct to specifications 
as necessary : 





Brakes 


Front and rear brakelinings for wear. 

Rear brake self-adjusting mechanism for proper operation. 

Master cylinder, calipers, wheel cylinders and differential 
warning valve for leaks. 





CHART 3 — FOUR-CYLINDER 


e@ OIL CHANGE SERVICE 

e ENGINE MAINTENANCE 
e BRAKE AND CHASSIS INSPECTION 
e BODY LUBRICATION 


CHART 2 — FOUR-CYLINDER 


e OIL CHANGE SERVICE 
e@ ENGINE DRIVE BELT INSPECTION 


OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 
automatic transmission 


engine coolant 
brake master cylinder rear axle differential 

power steering pump __— windshield washer reservoir 
manual transmission 


Clean windshield wiper blade elements. 
ENGINE DRIVE BELT INSPECTION 


Check condition and tension of fan/alternator, power steering 
‘and air pump drive belts, and adjust if necessary. 
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Brake lines, fittings, hoses and other parts for condition and 
leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 


Steering/Suspension 


Manual or power steering gear and linkage for leaks, looseness 
or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 
wear. 

Tire condition. 

Overall steering/suspension condition and action. 


Also: 


Lubricate front disc brake caliper abutment surfaces. 
Adjust parking brake, if necessary. 

Adjust tire pressures to specifications. 

Adjust manual transmission clutch free play, if necessary. 


BODY LUBRICATION 


Lubricate the following items with the recommended lubricant: 
ashtray slides 
door, hood and liftgate latches 
door, hood and liftgate hinges 
door, window and liftgate weather seals 
key lock cylinders 
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B-4 MAINTENANCE 


CHART 4 — FOUR-CYLINDER 


e OIL CHANGE SERVICE 
e ENGINE TUNE-UP 
e BRAKE AND CHASSIS INSPECTION 
e CHASSIS LUBRICATION 
e BODY LUBRICATION 





e OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 
battery automatic transmission 
engine coolant manual transmission 
brake master cylinder rear axle differential 
manual steering gear windshield washer reservoir 
power steering pump 
Clean windshield wiper blade elements. 


ENGINE TUNE-UP 


Examine the components listed under each system for proper 
assembly, condition and operation. Correct, adjust or service to 
specifications as necessary. 


Engine Mechanical Systems 


Inspect: 
Air Guard system hoses 
condition and tension of fan/alternator, power steering and 
air pump drive belts 
vacuum lines and fittings, Exhaust Gas Recirculation 
lines, hoses and connections 


Also: 


Retorque cylinder head bolts. 
Adjust engine valves. 
Adjust drive belts, if necessary. 


Ignition System 


Inspect: 
coil and spark plug wires 
distributor — cap and rotor, vacuum and centrifugal 
advance mechanisms, distributor shaft and cam lobes 
transmission controlled spark system (TCS), if equipped 
Replace ignition points, condenser and spark plugs. 


Fuel System 


Inspect: 
fuel tank, cap, lines and connections 
air cleaner thermostatic control system (TAC) 
choke linkage for free movement 
PCV system hoses and solenoid (solenoid on manual 

transmission only) 

Clean PCV filter in air cleaner. 

Replace PCV valve, fuel filter, air filter element and 
charcoal canister air inlet filter. 


Final Adjustment 


Ignition timing 
Idle mixture 
Curb and high idle speeds 


BRAKE AND CHASSIS INSPECTION 


Inspect the following items as indicated. Correct to 
specifications as necessary: 


Brakes 


Front and rear brakelinings for wear. 

Rear brake self-adjusting mechanism for proper operation. 

Master cylinder, calipers, wheel cylinders and differential 
warning valve for leaks. 

Brake lines, fittings, hoses and other parts for condition and 
leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 


Steering/Suspension 


Manual or power steering gear and linkage for leaks, looseness 
or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 
wear. 

Tire condition. 

Overall steering/suspension condition and action. 


Also: 





Lubricate front disc brake caliper abutment surfaces. 
Adjust parking brake, if necessary. 

Adjust tire pressure to specifications. 

Adjust manual transmission clutch free play, if necessary. 


CHASSIS LUBRICATION 


Replace torn or ruptured grease seals and/or damaged steer- 
ing/suspension components, and lubricate the following: 
clutch lever and linkage 
front ball joints (4) 
turning stops (2 places) 
tie rod inner ball joints (2) 


Also: 


Repack front wheel bearings. 
Drain and refill rear axle lubricant. 


Note: U-joints and rear wheel bearings do not require 
periodic or scheduled lubrication. 


BODY LUBRICATION 


Lubricate the following items with the recommended lubricant: 
ashtray slides 
door, hood and liftgate latches 
door, hood and liftgate hinges 
door, window and liftgate weather seals 
key lock cylinders 
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OWNER 








1978 Vi AMC SIX- AND EIGHT-CYLINDER MAINTENANCE SCHEDULE 


RESPONSIBILITY 


MAINTENANCE B-5 





It is the owner's responsibility to determine driving conditions, to have the car serviced according to the 
Maintenance Schedule, and to pay for necessary parts and labor. 















INSTRUCTIONS 


CONDITIONS 





SHORT-TRIP 
DRIVING 


HEAVY-DUTY 
DRIVING 


START OF 
WINTER 











ACCUMULATED 








Read ‘‘CONDITIONS” and determine which apply to your driving situation. Under the conditions listed, 
perform the maintenance described under ‘REQUIRED SERVICES.” 







REQUIRED SERVICES 

















For proper engine protection, check engine oil level every 500 to 600 miles (800 to 960 km). Change oil and filter 
every 7,500 miles (12,000 km) or 7 months, whichever comes first. When most driving involves trips of less than 
6 miles (10 km), change oil once between scheduled oil and filter changes. 















In police, taxi, commercial load-carrying or delivery use, change automatic transmission fluid and filter, and adjust 
bands every 15,000 miles (24,000 km) or 15 months, whichever comes first. For standard duty, no automatic 
transmission maintenance is required except regular fluid level checks. 














Inspect battery condition and clean cables. Change engine coolant (antifreeze/water mixture) after 25,000 miles 
(40,000 km) or 25 months, whichever comes first, and then at the start of every winter season. 














At each mileage interval shown, perform the service checked below. Four charts follow that list the mainten- 
ance items for each service. 






































MILEAGE OR 
KILOMETERS CHART 1 CHART 2 CHART 3 CHART 4 
e EMISSION CONTROL INSPECTION e OIL CHANGE SERVICE * OIL CHANGE SERVICE * e OIL CHANGE SERVICE * 
e ENGINE MAINTENANCE * e ENGINE TUNE-UP * 
e BRAKE AND CHASSIS INSPECTION | e BRAKE AND CHASSIS INSPECTION 
e BODY LUBRICATION CHASSIS LUBRICATION 
Peale MILES e BODY LUBRICATION 
{ | | 
8,000 5,000 VY 
12,000 7,500 
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96,000 60,000 | 








108,000 67,500 





120,000 75,000 


+ 
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*For cars sold in Canada, refer to Canadian Fuel and Maintenance Requirements. 80259 


B-6 MAINTENANCE 


CHART 1 — SIX- AND EIGHT-CYLINDER 
e@ EMISSION CONTROL INSPECTION 


Check and adjust fan/alternator, power steering, air pump and 
air conditioning drive belts. 
Check and adjust curb and high idle speeds. 
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CHART 2 — SIX- AND EIGHT-CYLINDER 
e@ OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 


engine coolant manual transmission 

brake master cylinder automatic transmission 
manual steering gear* rear axle differential 

power steering pump windshield washer reservoir 


Check pressure on compact spare tire (if equipped). 
Clean windshield wiper blade elements. 





*Check at first service, at 30,000 miles, then every 30,000 miles. 
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CHART 3 — SIX- AND EIGHT-CYLINDER 


e OIL CHANGE SERVICE 
e ENGINE MAINTENANCE 
e BRAKE AND CHASSIS INSPECTION 
e BODY LUBRICATION 


e OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 
battery manual transmission 
engine coolant automatic transmission 
brake master cylinder rear axle differential 
power steering pump __— windshield washer reservoir 
Check pressure on compact spare tire (if equipped). 
Clean windshield wiper blade elements. 


ENGINE MAINTENANCE 


Check and adjust fan/alternator, power steering, air pump and 
air conditioning drive belts. 
Replace fuel filter. 


Note: On Pacer, Concord, AMX with eight-cylinder engine, 
also perform the following services. Correct as necessary. 


Inspect: 
choke linkage for free movement 
vacuum fittings, Exhaust Gas Recirculation lines, 
hoses and connections 
Check idle mixture. 
Check curb and high idle speeds. 
Check ignition timing. 


BRAKE AND CHASSIS INSPECTION 


Inspect the following items as indicated. Correct to 
specifications as necessary : 


Brakes 


Front and rear brakelinings for wear. 
Rear brake self-adjusting mechanism for proper operation. 


Master cylinder, calipers, wheel cylinders and differential 
warning valve for leaks. 

Brake lines, fittings, hoses and other parts for condition and 
leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 


Steering/Suspension 


Manual or power steering gear and linkage for leaks, looseness 
or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 
wear. 

Tire condition 

Overall steering/suspension condition and action. 


Also: 


Lubricate front disc brake caliper abutment surfaces. 
Adjust parking brake, if necessary. 

Adjust tire pressures to specifications. 

Adjust manual transmission clutch free play, if necessary. 


BODY LUBRICATION 


Lubricate the following items with the recommended lubricant: 
ashtray slides 
door, hood, trunk tailgate and iiftgate latches 
door, hood, trunk, tailgate and liftgate hinges 
door, window, trunk, tailgate and liftgate weather seals 
key lock cylinders 
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CHART 4 — SIX- AND EIGHT-CYLINDER 


e OIL CHANGE SERVICE 
e@ ENGINE TUNE-UP 


@ BRAKE AND CHASSIS INSPECTION 
e CHASSIS LUBRICATION 
e BODY LUBRICATION 





e OIL CHANGE SERVICE 


Drain engine oil, replace oil filter and refill engine. 
Check fluid levels: 


battery automatic transmission 
engine coolant manual transmission 


brake master cylinder rear axle differential 
manual steering gear windshield washer reservoir 
power steering pump 
Check pressure on compact spare tire (if equipped). 
Clean windshield wiper blade elements. 


ENGINE TUNE-UP 


Examine the components listed under each system for 
proper assembly, condition and operation. Correct, adjust 
or service to specifications as necessary. 


Engine Mechanical Systems 


Inspect: 
Air Guard system hoses 
condition and tension of fan/alternator, power steering, 
air pump and air conditioning drive belts 
vacuum lines and fittings, Exhaust Gas Recirculation 
lines, hoses and connections 
Also: 


Adjust drive belts, if necessary. * 
Lubricate exhaust heat valve. 


Ignition System 


Inspect: 
coil and spark plug wires 
distributor — cap and rotor, vacuum and centrifugal 
advance mechanisms 
transmission controlled spark system (TCS), if equipped 
Replace spark plugs. 


Fuel System 


Inspect: 
fuel tank, cap, lines and connections 
air cleaner thermostatic control system (TAC) 
choke linkage for free movement 
PCV system hoses 
Clean PCV filter (6-cylinder in air cleaner, V-8 in oil filler cap). 
Replace PCV valve, fuel filter, air cleaner element and charcoal 
canister air inlet filter. 


Final Adjustment 


Ignition timing 
Idle mixture 
Curb and high idle speeds 


* During extended high temperature and extensive air 
conditioner operation, the drive belts may require more 


e BRAKE ANDCHASSIS INSPECTION 


Inspect the following items as indicated. 
Correct to specifications as necessary. 


Brakes 





Front and rear brakelinings for wear. 

Rear brake self-adjusting mechanism for proper operation. 

Master cylinder, calipers, wheel cylinders and differential 
warning valve for leaks. 

Brake lines, fittings, hoses and other parts for condition and 
leaks. 

Parking brake for proper operation. 

Overall brake condition and action. 


Steering/Suspension 


Manual or power steering gear and linkage, for leaks, looseness 
or wear. 

Springs, shock absorbers and bushings for leaks, looseness or 
wear. 

Tire condition. 

Overall steering/suspension condition and action. 


Also: 


Lubricate front disc brake caliper abutment surfaces. 
Adjust parking brake, if necessary. 
Adjust manual transmission clutch free play, if necessary. 


CHASSIS LUBRICATION 


Replace torn or ruptured grease seals and/or damaged steer- 
ing/suspension components, and lubricate the following: 
clutch lever and linkage 
front ball joints (4) 
turning stops (2 places) 
tie rod inner ball joints (2) 


Also: 


Repack front wheel bearings. 
Drain and refill rear axle lubricant. 


Note: U-joints and rear wheel bearings do not require 
periodic or scheduled lubrication. 


BODY LUBRICATION 


Lubricate the following items with the recommended lubricant: 
ashtray slides 
door, hood, trunk, tailgate and liftgate latches 
door, hood, trunk, tailgate and liftgate hinges 
door, window, trunk, tailgate and liftgate weather seals 
key lock cylinders 


frequent inspection and adjustment. 
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B-8 MAINTENANCE 


SERVICES SCHEDULED 
BY CONDITIONS OR 


Page 
At Start of Winter B-8 
Heavy-Duty Driving 8-8 


TIME 


Page 
Short-Trip Driving 3-8 





SHORT-TRIP DRIVING 


When most driving involves trips of less than six 
miles (10 km), change engine oil once between scheduled 
oil and filter changes. Replace oil filter every other oil 
change. 


HEAVY-DUTY DRIVING 


Heavy-duty driving refers to fleet or police use and 
commercial delivery or load-carrying. For cars in heavy- 
duty use, change automatic transmission fluid and filter 
and adjust bands every 15,000 miles (24,000 km) or 15 
months, whichever comes first. Owners should also ar- 
range for service upon signs of changing shift patterns. 


NOTE: The automatic transmission torque converter 
has no drain plug. 


For commercial load-carrying applications, owners 
should be careful not to overload or operate the car in a 
manner that would cause brake, engine, axle, steering, 
suspension or other failure. 


AT START OF WINTER 


Perform the following maintenance services at the 
start of every winter season: 


Battery Service 


WARNING: Do not service the battery without wear- 
ing safety glasses, rubber gloves and protective clothing. 
Battery electrolyte contains sulfuric acid and must be 
kept away from skin, eyes, clothing and painted sur- 
faces. If acid contacts any of these, flush immediately 
with large amounts of water. Get medical attention. 
Don’t smoke while checking or servicing the battery 
and keep open flames or sparks away from battery 
filler caps since explosive gas is always present. 


(1) Disconnect battery negative cable and then the 
’ positive cable. 

(2) Clean the cables and terminal posts with a wire 
brush terminal cleaner. 

(3) Check the battery fluid level and replenish if 
necessary (fig. B-1). 





Fig. B-1 Removing Battery Filler Caps 


(4) Remove the battery holddown and clean the bat- 
tery and battery box, if necessary, with a solution of 
baking soda and water, then rinse thoroughly. 

(5) Tip the battery slightly to drain dirty water 
through the slots provided. 

(6) Fasten the battery holddown, but do not 
overtighten. 

(7) Attach positive cable and then the negative 
cable. 

(8) Apply a small amount of grease or protective 
coating to the cable ends to minimize corrosion. 


Engine Coolant 


Change engine coolant after the first 25,000 miles or 
25 months, whichever comes first, and then at the start 
of every winter season. Refer to Chapter 1C—Cooling 
Systems, Volume 1—Power Plant for draining and re- 
filling procedures. 
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SERVICES SCHEDULED BY 
ACCUMULATED MILEAGE 


Page 
Body Lubrication B-9 
Brake and Chassis Inspection B-9 


Chassis Lubrication B-10 
Emission Control Inspection B-13 


Page 

Engine Drive Belt Inspection B-13 
Engine Maintenance B-14 

Engine Tune-Up B-14 

Oll Change Service B-14 





BODY LUBRICATION 


Lubricate the items listed using the product specified 
in the Recommended Fluids and Lubricants Chart at the 
end of this section. When lubricating weather seals, ap- 
ply the lubricant to a rag and wipe it on the seal to 
prevent dust-collecting overspray which can soil passen- 
ger clothing. 


BRAKE AND CHASSIS INSPECTION 
Brakes 


Inspect linings for wear, cracks, charred surfaces or 
broken rivets, and for contamination by brake fluid, axle 
lubricant or other contaminants. 


Front Brakelinings 


Check both ends of the outboard lining by looking in 
at each end of the caliper (fig. B-2). These are the points 
at which the highest rate of wear normally occurs. At 
the same time, check the lining thickness of the inboard 
shoe to make sure that it has not worn prematurely. 
Look through the inspection port to view the inboard 
shoe and lining. Whenever the thickness of any lining is 
worn to the approximate thickness of the metal shoe, all 
Shoe and lining assemblies on both brakes should be 
replaced. 


INBOARD 
_ BRAKESHOE 


OUTBOARD 
BRAKESHOE 


Se 


a > Vues 
INSPECTION PORT’ 





Fip. B-2 Disc Brake Inspection Port 


Rear Brakelinings 


Replace linings worn to within 1/82-inch (0.8 mm) of 
rivet head. 


Rear Self-Adjusting Mechanism 


Operate the adjuster cable and check for ease of oper- 
ation of the adjuster screw assembly. Check condition of 
the adjuster components for bending, frayed cables, 
loose or overheated springs, or binding. 


Master Cylinder 


Inspect the cap bail for proper tension and fit. The cap 
should maintain a tight seal. Check the rubber dia- 
phragm seal for cracks, cuts or distortion. Check fittings 
and housing for signs of leakage. If internal leaks are 
suspected, or if fluid loss occurs but a leak is not evident, 
check for leaks at the rear of the master cylinder. Cor- 
rect as required. 


Disc Brake Calipers 


Check dust boot for correct installation, tears or signs 
of leakage. Check caliper abutment surfaces for binding 
or corrosion. Apply recommended lubricant to caliper 
abutment surfaces. 


Rear Wheel Cylinders 


Pull the dust boot back and inspect for leaks. Check 
the condition of the pistons and cylinder bores. 


Differential Warning Valve 


Check the valve and housing for signs of leaks, kinked 
lines or loose fittings. 


Brake Lines, Fittings and Hoses 


Check for cracks, swelling, kinks, distortion or leaks. 
Also check position to be sure no lines are rubbing 
against exhaust system parts or other components. 


Parking Brake 


Operate the parking brake pedal and brake release 
and check for smooth operation and brake holding abil- 
ity. Inspect cables for binds, kinks or frays. With the 
brake released, the rear wheels should turn freely. Ad- 
just the parking brake, if necessary, as described in 
Chapter 2—Brakes, Volume 2—Chassis. 
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Overall Brake Condition and Action 


Check for improper brake action, performance com- 
plaints or signs of overheating, dragging or pulling. Cor- 
rect as required. 


Steering/Suspension 


Inspect condition and functioning of car front suspen- 
sion and steering system components. The inspection 
procedure should consist of a visual and manual (hands- 
on) check of all parts followed by a road test to verify 
steering action and response. Do not check or correct 
front suspension alignment angles unless an inspection 
and road test indicate adjustment may be necessary. 


Visual and Manual inspections 


A visual-manual inspection should include these 
items: 

© Upper and lower control arms 

¢ Steering linkage and tie rod ends 

e Strut rods and brackets 

¢ Ball joint nuts and cotter keys 

e Sway stabilizer-to-lower control arm links 

e Shock absorbers and mounting hardware 

e Steering arms 

e Pitman arm 

e Steering gear box 

e Steering shafts and flex coupling 

© Power steering pump belt and hoses 

¢ Wheels and tires 


During the visual-manual inspection, check for: 

e Loose attaching bolts and nuts 

e Worn or loose bushings (control arms, sway stabili- 
zer, idler arm, strut rods) 

¢ Bent control arms or tie rods 

e Leaking shock absorbers, power steering pump or 
hoses, and steering gear 

¢ Broken coil springs 

¢ Frayed or torn power steering pump drive belt 

¢ Bent or cracked wheels 

¢ Prematurely or abnormally worn tires 

¢ Incorrect tire pressures 

© Mismatched tire types or sizes 


Road Test 


Prior to road testing, check and correct tire inflation 
pressures. Refer to glove box sticker or Chapter 
2G—Wheels and Tires,. Volume Two—Chassis for rec- 
ommended pressures. Then, check for any of the follow- 
ing conditions: 

e Wander or erratic steering 

e Hard Steering 

Improper steering recovery (return from center) on 

turns 

¢ Bind when turning steering wheel from lock to lock 

while car is at a standstill (cars with power steering 
only) 


NOTE: Transmission in Neutral or Park, parking 
brake applied, foot brake released and engine running. 


e Any abnormal noises that may indicate loose or 
worn suspension or steering components 
Correct any problems that show up as a result of the 
visual-manual inspection and road test. 


Manual Transmission Clutch Inspection and Adjustment 


Inspect clutch by driving vehicle and checking for 
clutch chatter, grabbing, slippage, and incomplete re- 
lease. Check clutch pedal free play: four-cylinder engine 
1/2 to 1-inch (12.7 to 25.4 mm); six-cylinder engine 7/8 to 
1-1/8 inches (22.2 to 28.6 mm). Correct or adjust as 
required. Refer to Chapter 2A—Clutch, Volume 
Two—Chassis for detailed procedures. 


CHASSIS LUBRICATION 


Inspect suspension grease seals for leaks or tears, and 
replace if necessary. Also inspect steering/suspension 
components for damage that requires replacement. Lub- 
ricate the following components every 30,000 miles 
(48,000 km), every 15,000 miles (24,000 km) for com- 
ponents (as determined by inspection) affected by ab- 
normally wet or dusty driving conditions. 


NOTE: Universal joints and rear wheel bearings do not 
require periodic or scheduled lubrication. 


Always clean lube fittings before applying lubricant 
to prevent dirt from entering the unit. For types and 
grades of lubricants, refer to Recommended Fluids and 
Lubricants chart. 


Six-Cylinder Clutch Bellcrank Pivot 


On cars with six-cylinder engine and manual trans- 
mission, lubricate the clutch bellcrank pivot ball studs 
using AMC All-Purpose lubricant, or Multi-Purpose 
Chassis Lubricant (lithium base) or equivalent (fig. B-3). 
The bellcrank assembly must be disassembled for access 
to the ball studs. Refer to Chapter 2A—Clutch, Volume 
Two—Chassis for procedure. 


BALL 
STUD 
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Fig. B-3 Six-Cylinder Clutch Bellcrank Pivot Ball Studs 
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Front Suspension Ball Joints 

Remove lube plugs (fig. B-4 and B-5) and temporarily 
install lube fittings. Lubricate using Manual Lubri- 
cation Gun Tool J-9670 with lithium-base cartridge lub- 
ricant. The manual lube gun is designed to deliver 
lubricant at low pressure (6 to 8 psi) to avoid damaging 
the ball joint lube seals. 
CAUTION: Use of guns which deliver lube at high 
pressure could rupture ball joint seals. Apply lube 
slowly. There should be no visual evidence of lube escap- 
ing past seals. 


LUBE PLUG 





LUBE PLUG (HIDDEN) 70100 
Fig. B-4 Ball Joint Lube Plugs—Pacer 


When lubrication is completed, remove lube fittings 
and install lube plugs. 
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Fig. B-5 Ball Joint Lube Plugs—Gremlin-Concord-AMX-Matador 


Tle Rod Inner Ball Joints 


Remove lube plugs (fig. B-6 and B-7) and temporarily 
install lube fittings. Lubricate with lithium base lubri- 
cant. Remove lube fittings and install lube plugs. 


Turning Radius (Steering Arm) Stops 


The turning radius of the front wheels is controlled by 
a steering stop on Gremlin, Concord, AMX and Matador 
models. On full turns the steering stop contacts the strut 
rod, resulting in a creaking sound. To eliminate this 
noise apply a daub of Multi-Purpose Chassis Lubricant 
to the stop (fig. B-8). 
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Fig. B-6 Chassis Lubrication Points—Pacer 80080 
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Fig. B-7 Chassis Lubrication Polnts—Gremlin-Concord-AMX-Matador 
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Fig. B-8 Turning Radius Stop—Gremlin-Concord-AMX-Matador 


Front Wheel Bearings 


The front wheel bearings are the tapered roller bear- 
ing type (fig. B-9). Clean all parts in a suitable solvent. 
Inspect bearings and cups for signs of excessive wear, 
pitting, brinelling or overheating, and replace if neces- 
sary. Lubricate the bearings with exteme-pressure (EP), 
lithium-base, waterproof, wheel bearing grease. Be sure 
to force grease between rollers. 


NOTE: The bearings are designed to fit closely on the 
spindle, but loose enough to creep so bearing rollers do 
not always wear in one spot. Polish the spindle with fine 
crocus cloth if necessary for proper fit. Always wipe the 
spindle clean and apply a small amount of grease for 
lubrication and to prevent rust. 
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Fig B-9 Typical Front Wheel Bearing Assembly 


Wipe the wheel hub clean and apply a small amount of 
grease inside the hub. 


CAUTION: Do not overfill the wheel hub. Too much 
grease can cause overheating and bearing damage, and 
it can leak and contaminate brakelinings. 
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Install the inner bearing and a replacement grease 
seal. Assemble the hub assembly and adjust bearings as 
described in Chapter 2G—Wheels and Tires, Volume 
2—Chassis. Inspect bearings, and clean and repack if 
necessary, when they are removed for other services. 


Rear Axle Fluid Change 


Change the rear axle fluid at 30,000-mile (48,000 km) 
intervals. To drain the fluid, remove the rear axle hous- 
ing cover. Use a new gasket when installing the housing 
cover. 

Fill to level of fill plug (fig. B-10) with AMC Rear Axle 
Lubricant or SAE 80W-90 Gear Lubricant of API GL-5 
quality, or equivalent. For Twin-Grip rear axle, use 
AMC Rear Axle lubricant or SAE 80W-90 Limited Slip 
Gear Lubricant of API GL-5 quality, or equivalent. 





FILLER 
PLUG 


70329 


7-9/16 Inch Rear Axle 
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8-7/8 Inch Rear Axle 
Fig. B-10 Rear Axle Filler Plugs 





EMISSION CONTROL INSPECTION 


Four-Cylinder Engine 


After the first 5,000 miles (8,000 km) of operation, 
retorque cylinder head bolts and adjust engine valves. 
Refer to Chapter 1B—Engines, Volume One—Power 
Plant for procedures. Also do the following. 


Drive Belts 


Check belts driving fan, air pump, alternator, power 
steering pump, and air conditioning compressor for 
cracks, fraying, wear, and general condition. Use Ten- 
sion Gauge J-23600 to check drive belt tension. Compare 
reading obtained against the tension specified for used 
belts in the following chart. If installing a new belt, use 
the new belt setting shown in the chart. Refer to Chap- 
ter 1C—Cooling, Volume One—Power Plant for replace- 
ment or adjustment procedures. 


Drive Belts Tension 


Initial Reset Initial Reset 
Newtons | Newtons Pounds Pounds 


New Belt | Used Belt | New Belt | Used Belt 


Air Conditioner 
Four-Cylinder 
Six-Cylinder 
Eight-Cylinder 

Air Pump 
Four-Cylinder 
Six-Cylinder w/PS 
Other Six-Cylinder 

and all Eight- 
Cylinder 

Fan — All Engines 

Power Steering — 
All Engines 


556-689 
556-689 
556-689 


400-512 
400-512 
400-512 


125-155 
125-155 
125-155 


178-267 
289-334 


118-267 40-60 
267-311 65-75 








556-689 
556-689 


400-512 
400-512 


125-155 
125-155 
556-689 


400-512 125-155 
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Engine Idle Speeds 


Check curb idle speed and mixture and fast idle speed 
using equipment known to be accurate. For curb idle 
speed and mixture, refer to Tune-Up Specifications (On 
Car) chart in Chapter 1A—General Service and Diag- 
nosis, Volume One—Power Plant. For fast idle speed, 
refer to Carburetor Service Specifications chart in Chap- 
ter 1J—Fuel Systems, Volume One—Power Plant. 


Six- and Elght-Cylinder Engines 


After the first 5,000 miles (8,000 km) of operation, 
perform a Drive Belts inspection and check Engine Idle 
Speeds and adjust if necessary, as described above. 


ENGINE DRIVE BELT INSPECTION 


On models with four-cylinder engines, check condition 
and tension of engine drive belts every 5,000 miles (8,000 
km) as described above under Drive Belts. 
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ENGINE MAINTENANCE 
Four-Cylinder Engine 


Retorque cylinder head bolts, adjust engine valves 
and inspect engine Drive Belts as described above under 
Emission Control Inspection. Also perform the follow- 
ing services. 


Fuel Filter 


Replace the fuel filter at the carburetor. Be sure to 
position the fuel return line at the top of the filter (fig. 
B-11). 


TO TANK—MUST BE AT TOP 





CARBURETOR 
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Fig. B-11 Correct Fuel Filter Installation 
Ignition System 


Replace ignition points and condenser, then check and 
adjust ignition timing if necessary. Refer to Chapter 
1A—General Service and Diagnosis, Volume 
One—Power Plant, for service procedures and 
specifications. 


Six- and Elght-Cylinder Engines 


On all models, perform a Drive Belt inspection as de- 
scribed above and also replace the fuel filter at the 
carburetor. Be sure to position fuel return line at the top 
of the filter (fig. B-11). 

On Pacer, Concord and AMX models with eight-cylin- 
der engines, perform an engine Drive Belt Inspection 
and replace the Fuel Filter as described above, and also 
do the following. 


Choke Linkage 


Open the carburetor to part throttle position and 
move the choke valve by hand from fully close to fully 
open. The choke mechanism should move freely. Correct 
as required. 


Vacuum Connections 


Inspect vacuum fittings, exhaust gas recirculation 
lines, hoses and connections for integrity and correct 
assembly. Replace or repair as required. 


Check carburetor idle mixture and adjust if necessary. 
Also check curb idle and high idle speeds, adjust if 
required. Refer to Chapter 1A—General Service and 
Diagnosis, Volume One—Power Plant for procedures 
and specifications. 


ignition Timing 


Check ignition timing and adjust if necessary as de- 
scribed in Chapter 1A—General Service and Diagnosis, 
Volume One—Power Plant. 


ENGINE TUNE-UP 


Perform a complete precision tune-up at the sched- 
uled interval. Perform a precision electronic diagnosis 
whenever questionable engine performance occurs be- 
tween scheduled tune-ups. 

Refer to Chart 4 of the 1978 Four-Cylinder or Six- and 
Kight-Cylinder Maintenance Schedules for a complete 
listing of items requiring attention during the tune-up. 
Refer to Chapter 1A—General Service and Diagnosis, 
Volume One—Power Plant for detailed procedures and 
specifications. Procedures for air cleaner servicing and 
fuel filter replacement are located in Chapter 1J—Fuel 
Systems, Volume One—Power Plant. 


OIL CHANGE SERVICE 


The Oil Change Service is a complete service including 
oil and filter change, fluid level checks and other impor- 
tant maintenance items. Read the details and perform 
the services as follows. 


Engine Ol] Change 


On four-cylinder engines, change engine oil after the 
first 5,000 miles (8,000 km) and every 5,000 miles (8,000 
km) thereafter. For six- and eight-cylinder engines, 
change engine oil after the first 7,500 miles (12,000 km) 
and every 7,500 miles (12,000 km) thereafter. 

As periods for oil changes are affected by a variety of 
conditions, no single mileage figure applies for all types 
of driving. Five-thousand miles (8,000 km) is the max- 
imum amount of miles that should elapse between 
changes for four-cylinder engines (7,500 miles or 12,000 
km for six- and eight-cylinder engines); more frequent 
changes are beneficial, and for this reason, oil should be 
changed every 5 months even though 5,000 miles (8,000 
km) may not have elapsed on the car odometer (7 
months for six- and eight-cylinder engines). 

Drain crankcase only after engine has reached normal 
operating temperature to ensure complete drainage of 
used oil. 

For maximum engine protection under all driving con- 
ditions, fill crankcase only with engine oil meeting API 
Engine Oil Service Classification “SE.” These letters 


must appear on the oil container singly or in com- 
bination with other letters. SE engine oils protect 
against oil oxidation, high-temperature engine deposits, 
rust and corrosion. 


Single viscosity or multi-viscosity oils are equally ac- 
ceptable. Oil viscosity number, however, should be de- 
termined by the lowest anticipated temperature before 
the next oil change. 

Engine Oil Viscosity 
Lowest Recommended Recommended 
Temperature Single Multi- 
Anticipated Viscosity Viscosity 


Above + 40° F SAE 30 or 
+5° C SAE 40 


SAE 20W-20 


SAE 10W-30, 
20W-40, or 10W-40 


SAE 10W-30 or 
10W-40 


SAE 5W-20 or 
5W-30 





Above 0° F 
—18°C 





Below 0° F 
—18° C 


SAE 10W* 





ae 





"Sustained high speeds (above 55 mph, 88 km/h) should be avoided when using SAE 10W engine 
oil since oil consumption may be greater under this condition 
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Crankcase capacity is 3.5 quarts (3.4 1) for four-cylin- 
der engines, and 4 quarts (3.8 1) for six- and eight- 
cylinder engines. Add an additional 0.5 quart (0.5 1) 
when the filter is changed on four-cylinder engines, 1 
full quart (0.96 1) for six- and eight-cylinder engines. 


Oil Filter Change 


Change the oil filter every 5,000 miles (8,000 km) or 
every 5 months, whichever comes first, with four-cylin- 
der engines, every 7,500 miles (12,000 km) or every 7 
months whichever comes first for six- and eight-cylinder 
engines. 

A full-flow oil filter is mounted on the lower center 
right side of six-cylinder engines and on the lower right 
side on four- and eight-cylinder engines. 

Remove the throwaway filter unit from the adapter 
with Oil Filter Removal Tool J-22700, or equivalent. To 
install, turn the replacement unit by hand until the 
gasket contacts the seat and then tighten an additional 
one-half turn. 


CAUTION: Four-cylinder oil filters have a built-in by- 
pass valve to permit oil flow if the filter should clog. 
Failure to use the correct filter can result in engine 
damage. 


NOTE: Long and short oil filter elements are currently 
being used on six- and eight-cylinder engines. When the 
short element is used, a slight overfill condition is in- 
dicated on the dipstick on some engines. This does not 
affect engine operation. 
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Fluid Level Checks—All Models 


Battery 


Check electrolyte level every 15,000 miles (24,000 km) 
under normal operation, or every 10,000 miles (16,000 
km) when operated in hot climates, and always before 
every winter season. Lift the battery cell caps and check 
the fluid level in each filler well. Add distilled water, if 
necessary, to bring level to bottom of ring in filler wells 
(fig. B-1). 


Engine Coolant 


Check coolant level when the engine is cold. Fluid level 
should be approximately 1-1/2 to 2 inches (38.1 to 50.8 
mm) below the filler neck when cold, or 1/2 to 1 inch 
(12.7 to 25.4 mm) when hot. Add a 50/50 mixture of 
ethylene glycol antifreeze and pure water. In an emer- 
gency, water alone may be used. Check the freeze pro- 
tection at the earliest opportunity, as the addition of 
water will reduce the antifreeze and corrosion protection 
of the coolant mixture. Do not overfill, as loss of cool- 
ant—due to expansion—will result. 


Brake Master Cylinder 


Fluid level in the brake master cylinder should be just 
below the reservoir top rim (fig. B-12). Use AMC Brake 
Fluid, or equivalent, conforming to SAE Standard J1703 
and FMVSS No. 116, DOT 8 Brake Fluid, 


POWER BRAKE 
DIAPHRAGM 





MASTER CYLINDER 
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Fig. B-12 Brake Master Cylinder 
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Manual Steering Gear 


Check manual steering gear fluid level at the first oil 
change service, then at 30,000 miles (48,000 km) and 
every 30,000 miles (48,000 km) thereafter. Remove the 
side cover bolt opposite the adjuster screw (fig. B-18). 
Lubricant should be to level of bolt hole. If not, add 
make-up fluid such as AM All-Purpose Lubricant or 
Multi-Purpose Chassis Lubricant (Lithium Base). 


INSPECTION AND 
FILLER SCREW 





=, 


em, 


Fig. B-13 Manual Steering Gear Fill Hole Location 


Power Steering Pump 


Lubricant level can be checked with fluid either hot or 
cold. If below the FULL HOT or FULL COLD marking 
on the dipstick attached to the reservoir cap (fig. B-14), 
add AMC/Jeep Power Steering Fluid or equivalent. 


RESERVOIR CAP | 


ee 


Fig. B-14 Power Steering Pump Dipstick Location 





Automatic Transmission 


To make an accurate fluid level check perform the 
following steps: 


(1) Bring transmission up to normal operating 
temperature. 


(2) Place car on level surface. 


(3) Have engine running at idle speed at normal 
operating temperature. 


(4) Apply parking brake. 


(5) Move gearshift lever through all gears, leaving it 
in Neutral. 


(6) Remove dipstick, located in fill tube at right rear 
of engine near dash panel, and wipe clean. 


(7) Insert dipstick until cap seats. 


(8) Remove dipstick and note reading. The fluid 
level should be between the ADD and FULL marks. If at 
or below the ADD mark, add sufficient fluid to raise 
level to FULL mark. 


Use AMC Automatic Transmission Fluid, Dexron®, 
Dexron II®, or equivalent. 


CAUTION: Do not overfill. Overfilling can cause 
foaming which can lead to overheating, fluid oxidation, 
or varnish formation. These conditions can cause inter- 
ference with normal valve, clutch, and servo operation. 
Foaming can also cause fluid to escape from the trans- 
mission vent where it may be mistaken for a leak. 


When checking fluid level, also check fluid condition. 
If fluid smells burned or is full of metal or friction 
material particles, a complete transmission overhaul 
may be needed. Examine the fluid closely. If doubtful 
about its condition, drain out a sample for a 
doublecheck. 


Manual Transmission 


To check lubricant level, remove the fill plug located 
on the right side of transmission (fig. B-15). Lubricant 
should be level with fill plug hole. If not, raise level with 
lubricant and install fill plug. Refer to Recommended 
Fluids and Lubricants chart and Fluid Capacities chart 
at the end of this section. 


Rear Axle Differential 


The lubricant level should be at the level of the fill 
hole (fig. B-10). If not, bring to level by adding the 
recommended lubricant. 
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SR4—4-Speed with six-cylinder engine 





FILLER 
PLUG 


HR-1—4-Speed with four-cylinder engine 
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150T—3-Speed 
Fig. B-15 Manual Transmission Filler Plugs 


Windshield Washer Solution 


The use of washer solvent mixed with water is recom- 
mended year-round. In addition to the ice inhibitor, it 
contains detergent effective in removing road film. Do 
not use engine antifreeze or other solutions that can 
damage the paint. 





Windshield and Wiper Blade Elements 


Dry windshield glass accumulates road film which 
will result in hazing and/or smearing when the wipers 
are first turned on. This film is not readily washed with 
water. For this reason, it is important that both the 
glass as well as the wiper blade rubber element is 
washed with mild detergent solution regularly. 


Compact Spare Tire Pressure 


On models equipped with a compact spare tire, check 
tire pressure at every Oil Change Service. Tire pressure 
should be 60 psi (413 kPa) when cold. Be sure to use a 
pressure gauge large enough to indicate 60 psi (413 kPa). 


WARNING: Do not confuse the compact spare tire 
with the collapsible spare tire. The compact spare tire is 
stored inflated. The collapsible spare is deflated when 
stored and requires use of a special inflator can. 
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Fig. B-16 Compact Spare Tire 


WARNIN G: Add air only in small amounts and check 
tire pressure frequently until 60 psi (413 kPa) is reached. 


Tire pressure rises quickly with only a small amount of 
air added. 
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UNSCHEDULED 
MAINTENANCE 





GENERAL 


Services detailed in this subsection are not listed in 
the Maintenance Schedule for performance at a speci- 
fied interval. They are to be performed as required to 
restore car to original specifications. Unscheduled 
maintenance services include such items as fuel system 
cleaning, engine carbon deposit removal, retightening 
loose parts and connections, replacement of manual 


transmission clutch components, brakelinings, shock 
absorbers, light bulbs, wiper blades, belts, hoses, soft 
trim, bright metal trim, painted parts, other appearance 
items plus other rubber and rubber-like parts. Need for 
these unscheduled services is usually indicated by a 
change in performance, handling, or the appearance of 
the car or a particular component. Owners, users and 
service mechanics should be alert for indications that 
service or replacement is needed. 


Fluid Capacities 


REFILL CAPACITIES — APPROXIMATE (U.S. Measure/Imperial Measure/S! Metric Measure) 


Pacer & 
Pacer Wagon Gremlin 


All Concord Matador Matador 4-Dr 
& AMX Models 2-Dr Coupe Sedan & Wagon 


Fuel Tank (gal/gal/liters) 


Engine Oil (qt./qts/liters) 
4 cyl - includes 0.5/0.4/0.5 
for filter 
6 & 8 cyl - includes 
1.0/0.8/0.9 for filter 


Cooling Systems (qts/qts/liters) 
4 cyl 
6 cyl 
Without AC 
With AC 
304 CID V-8 All 
360 CID V-8 All 


Transmissions 
Manual (pts/pts/liters) 
3 speed 
4 speed (w/4 cyl) 
4 speed (w/6 cyl) 


Automatic (qts/qts/liters) 
4cyl 
6 cyl and 304 CID V-8 
360 CID V-8 


Rear Axle (pts/pts/liters) 
4&6cyl 
8 cyl 


® W/6 cyl engine 


20. eo 6/76 


5.0/4.2/4.7 


14.0/11.6/13.2 
14.0/11.6/13.2 
18.0/15.0/17.0 


3.0/2.5/1.4 
3.3/2.8/1.6 


8.5/7.1/8.0 


® W/4-cy|. engine auto.trans. 
W/4-cyl. engine man.trans., 





21.0/17.5/80% 
15.0/12.5/57® 


4.0/3.4/3.8 
5.0/4.2/4.7 


6.5/5.5/6.1 


11.0/9.2/10.3 
14.0/11.6/13.2 


3.0/2.5/1.4 
2.4/2.0/1.1 
3.3/2.8/1.6 


7.1/6.0/6.7 
8.5/7.1/8.0 


3.0/2.5/1.4 3.0/2.5/1.4 
4.0/3.3/1.9 = 


® 4-Dr sedan 
13.0/10.8/49.2 





22.0/18.3/83 


5.0/4.2/4.7 


11.0/9.2/10.3 
14.0/11.7/13.2 
18.0/15.0/17.0 


3.0/2.5/1.4 
3.3/2.8/1.6 


8.5/7.1/8.0 


3.0/2.5/1.4 
4.0/3.3/1.9 


@ Wagon 


25.0/20.8/95 


5.0/4.2/4.7 


TS SyMe2 27 
13.5/11.2/12.7 


17.5/14.6/16.5 





®Add 2 quarts with 
coolant recovery 





25.0/20.8/95° 
21.0/17.5/80 


5.0/4.2/4.7 


11.5/9.6/10.8 
11.5/9.6/10.8 


15.5/12.9/14.6® 


8.5/7.1/8.0 
8.2/6.9/7.7 





4.0/3.3/1.9 4.0/3.3/1.9 
4.0/3.3/1.9 4.0/3.3/1.9 
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Recommended Fluids and Lubricants 


POWER PLANT 


Distributor cam lobes (4 cy!. only) Molydisulfide grease. 
Distributor rotor tip (6 and 8 cyl. only) * 


















AMC Silicone Dielectric Compound or equivalent. 
Engine coolant High quality ethylene glycol (permanent antifreeze) and clean water in 50/50 mixture. 
Engine oil API classification ‘‘SE.'’ Refer to oil viscosity chart for correct SAE grade. 


Exhaust manifold heat valve AMC Heat Valve Lubricant or equivalent. 


COMPONENT SPECIFICATION 


Automatic transmission AMC Automatic Transmission Fluid or equivalent labeled Dexron@ or Dexron ll. 
Brake master cylinder * AMC Brake Fluid or equivalent marked FMVSS No. 116, DOT- 3 and SAE J-1703. 
CAUTION: Use only recommended brake fluids. 

Multi-Purpose chassis lubricant. 

AMC Rear Axle Lubricant or gear lubricant of SAE 80W-90 (API-GL5) quality. 
AMC Brake Support Plate Lubricant or equivalent molydisulfide lubricant. 
































Clutch lever and linkage 


Conventional rear axle 




















Disc brake caliper abutment surfaces 
Drum brake support plate ledges * AMC Brake Support Plate Lubricant or equivalent molydisulfide lubricant. 


Front suspension ball joints, tie rod inner 
ball joints, turning stop plate and bracket 


AMC All-Purpose Lubricant or equivalent lithium base chassis lubricant. 






















Front wheel bearings Wheel Bearing Lubricant EP lithium base. 


Gearshift linkage* Multi-Purpose chassis lubricant. 


Manual steering gear* AMC All-Purpose Lubricant or equivalent lithium base chassis lubricant. 


SAE 80W-90 gear lubricant (API-GL5). 
Multi-Purpose chassis lubricant. 


Manual transmission* 
Parking brake cables* 
Parking brake pedal mechanism AMC Lubriplate or equivalent. 
Power steering pump and gear* AMC Power Steering Fluid or equivalent. 


AMC Rear Axle Lubricant or limited slip gear lubricant of SAE 80W-90 (API-GL5) quality. 


BODY 
COMPONENT SPECIFICATION 


Ashtray slides AMC Lubriplate or equivalent. 


Twin Grip rear axle 


















Front seat tracks* AMC Lubriplate or equivalent. 


Hinges: door, hood, trunk, liftgate, tailgate AMC Motor Oil or equivalent. 






Key lock cylinders Powdered graphite, AMC Silicone Lubricant Spray or light oil. 


Latches: door, hood, trunk, liftgate, tailgate AMC Lubriplate or equivalent. 


Weather seals: door, window, trunk, liftgate, AMC Silicone Lubricant Spray or equivalent. 


tailgate 






*No routine drain and refill or application of lubricant is required. Specification is for maintaining fluid levels or reassembling components. 
Refer to the Maintenance Schedule for intervals. 
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GENERAL 


This chapter describes the optional chassis equipment 
available on fleet cars. The chapter is divided into sec- 
tions titled to correspond with the main chapters in this 
volume. Each section contains the latest information 
available at the time of publication on these 
components. 

Unless outlined in this chapter, service procedures for 
fleet equipment are the same as for corresponding regu- 
lar production AMC cars. 


CLUTCH 


A diaphragm-type clutch cover and single dry-disc 
driven plate is also used in fleet cars with manual trans- 
mission. Service procedures are the same as standard 
production models. Refer to Chapter 2A. 


MANUAL TRANSMISSION 


Service procedures for fleet manual transmissions re- 
main as outlined in Chapter 2B. 


AUTOMATIC TRANSMISSION 


A heavy-duty version of the model 727 automatic 
transmission is offered on certain fleet cars. It is avail- 
able with 360 CID eight-cylinder engines in Matador 
models. Service procedures are the same as standard 
production models. Refer to Chapter 2C. 


PROPELLER SHAFT 


Service procedures for these components are outlined 
in Chapter 2D. 


AXLE 


Service procedures for fleet axles are outlined in 
Chapter 2E. 


BRAKES 


Heavy-duty brakelining and heat resistant rear drum 
brake components are available on fleet cars. Service 
procedures are the same as standard production models. 


Refer to Chapter 2F. 


WHEELS AND TIRES 


Fifteen inch wheels and higher ply rated tires are 
available on fleet cars. Mud and snow tires are also 
available in a variety of sizes. Refer to the tire inflation 
pressure sticker affixed to the glove box door for recom- 
mended reduced and full load inflation pressures. Refer 
to Chapter 2G for information on wheel and tire mainte- 
nance and care. 


STEERING AND SUSPENSION 


Heavy-duty springs and extra heavy-duty shock ab- 
sorbers are available on fleet cars. The steering com- 
ponents for all fleet cars are the same as standard 
production. 

Suspension components for Pacer, Gremlin and Con- 

cord models are the same as regular production. All fleet 
Matador models are equipped with the following heavy- 
duty suspension components: 
Front Suspension Upper Control Arm—has a rein- 
forcement plate welded to the forward corner near the 
control arm bushing. The control arm is identified by a 
sticker attached to the front side which bears the part 
number and side application (fig. C-1). 
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UPPER CONTROL the bushing has four notches in the outer diameter in- 
ARM (LEFT) stead of three as found on standard part (fig. C-5). 
Refer to Chapters 2H through 2N for all steering and 
oe suspension service procedures. 






iD 


He» \ ora 
lS? 
BUSHING ye 







4 






STICKER 
REINFORCEMENT 
PLATE 


BALL JOINT 
ASSEMBLY 


A41994 


Fig. C-1 Upper Control Arm (Front) 


Front Suspension Lower Control Arm—has a heavy- 
duty bushing (identified by blue paint) and a reinforce- 
ment plate welded to the arm on one side at the bushing 
end (fig. C-2). 





BALL JOINT Fig. C-3 Strut Rod Bushing Heat Shield 
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Fig. C-2 Lower Control Arm (Front) 


REINFORCEMENT 
WASHER 


BUSHING 


Strut Rod Bushing —is a two-piece component in fleet A41997 
cars. The rear half is the same as standard production 

but the front half of the bushing is made of a harder Fig. C-4 Upper Control Arm (Rear) 

rubber for heavy-duty use. This bushing is identified by 

a nylon washer attached to the strut rod, forward of the 


bushing assembly. wared HOCH 


Heat Shield—is provided to protect the left strut rod a a 
bushing from excessive exhaust heat (fig. C-3). 


Rear Suspension Upper Control Arm—has a rein- awn la ®) 
forcement washer welded to the inside rail to protect the ~ ey) ‘ 4 WT ‘ 
rear bushing. Part of the washer extends beyond the 

rear end of the control arm. The arm is identified by a on 

sticker bearing part number and right or left side appli- 


cation (fig. C-4). 
STANDARD BUSHING HEAVY-DUTY BUSHING 
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Rear Suspension Lower Control Arm—has a heavy- 
duty bushing installed at each end. The arm is the same 
as standard production arms. The metal outer sleeve of Fig. C-5 Lower Control Arm Bushing (Rear) 
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GENERAL 


The clutch assembly used in AMC cars equipped with 
manual transmission consists of a single dry-disc driven 
plate and a diaphragm-type clutch cover. 

The clutch cover consists of a pressure plate, a cover, 
and a one-piece diaphragm spring with integral release 
fingers. The driven plate consists of a steel hub with 
integral cushion springs and the friction material which 
is riveted to the hub. 

On cars with a six-cylinder engine, the clutch is oper- 
ated by a mechanical linkage system. On cars with a 
four-cylinder engine, the clutch is operated by a cable 
mechanism. 


Clutch Cover Application 


Three different clutch cover and driven plate assem- 
blies are used. ‘ 

Cars equipped with a six-cylinder engine and the 
Model 150T 3-Speed Manual Transmission use a 24.130 
centimeter (9.500) clutch cover that requires six mount- 
ing bolts (fig. 2A-1). 

Cars equipped with a six-cylinder engine and the 
Model SR-4 4-Speed Manual Transmission use a 24.180 
centimeter (9.500 inch) clutch cover that requires only 
three mounting bolts (fig. 2A-2). 

Cars equipped with a four-cylinder engine and the 
Model HR-1 4-Speed Manual Transmission use a 22.860 
centimeter (9.000 inch) clutch cover that requires six 
mounting bolts (fig. 2A-3). In addition, this clutch cover 


is unique in that it is positioned on the engine flywheel 
by the use of dowels located in the flywheel face. 
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Fig. 2A-1 Clutch Cover—150T Transmission 
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Fig. 2A-2 Clutch Cover-—SR4 Transmission 


Clutch Driven Plate Application 


Two different clutch driven plates are used on AMC 
cars. Six-cylinder models equipped with either the 
Model 150-T 3-Speed or SR-4 4-Speed Manual Transmis- 
sion use a 23.178 centimeter (9.125 inch) driven plate. 
This driven plate has six cushion springs in the hub (fig. 
24-4). 

The clutch driven plate used with the four-cylinder 
engine and Model HR-1 4-Speed Manual Transmission 
has four cushion springs in the hub and is 21.590 cen- 
timeters (8.500-inches) in diameter (fig. 2A-5). 


CAUTION: Do not attempt to interchange any of these 
clutch components. Mixing components will result in 
clutch chatter and slippage, or incomplete clutch 
release. 


Throwout Bearing 


Two different throwout bearings are used. Although 
the two bearings are similar in design for both six and 
four-cylinder engine applications, the method of con- 
necting the bearing to the throwout lever differs. 

The throwout bearing used with 150-T and SR-4 trans- 
missions is connected to the throwout lever by retaining 
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Fig. 2A-3 Clutch Cover—HR1 Transmission 
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Fig. 2A-4 Clutch Driven Plate—Six-Cylinder Engine 


CLUTCH 2A-3 





springs which are riveted to the support and sleeve 
portion of the bearing (fig. 2A-6). 

The throwout bearing used with the HR-1 transmis- 
sion is mounted directly in the throwout lever and is 
retained by guide springs located in the lever (Fig. 2A-7). 
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Fig. 2A-6 + Throwout Bearing—Six-Cylinder Engine 
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Fig. 2A-7  Throwout Bearing—Four-Cylinder Engine 


Crankshaft Pilot Bushing and Bearing 


On six-cylinder models, a bushing is used in the crank- 
shaft bore to support the transmission clutch shaft. On 
four-cylinder models, a roller-type bearing is used for 
this purpose. 

The lubrication requirements for the bushing and 
bearing are different. When servicing an original or 
replacement bushing or bearing, lubricate the part as 
follows: Use engine oil only to lubricate a bushing and 
use an EP-type chassis grease only to lubricate the roller 
bearing. 


Clutch Operation 


On six-cylinder models, a mechanical linkage system 
is used to engage and disengage the clutch. The linkage 
consists of a bellcrank and two actuating rods which 
interconnect the clutch pedal and throwout lever. The 
bellerank pivots on integral ball studs which are 
mounted in nylon bushings. Clutch adjustment is per- 
formed by varying the length of the rod which connects 
the bellcrank to the throwout lever. Refer to the Clutch 
Service—Six-Cylinder Engine section for additional 
linkage information. 

On four-cylinder models, a cable is used to engage and 
disengage the clutch. The cable upper end is connected to 
a lever mounted on the clutch pedal pivot shaft. The 
cable lower end is connected directly to the throwout 
lever. Clutch adjustment is determined by increasing or 
decreasing cable travel. Adjustment is performed at the 
cable-to-throwout connection. Refer to the Clutch Serv- 
ice—Four-Cylinder Engine section for additional cable 
information. 


SERVICE DIAGNOSIS 


Clutch problems can generally be assigned to one of 
the following categories defined as: 
© Clutch chatter 
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¢ Clutch slippage or inadequate clutch free play 

¢ Clutch drag or inadequate clutch release 

¢ Clutch pedal pulsation 

¢ Clutch-related vibration 

¢ Clutch area noises 

Each category is described in common complaint lan- 
guage and followed by a common-sense approach to 
repairing the problem. 


NOTE: Before performing any of the following diag- 
nosis and repair procedures, first check for complete 
return of the clutch pedal to its stop and adjust clutch 
free play if necessary. 


Clutch Chatter 


Clutch chatter can be described as a shaking or shud- 
dering sensation that is felt throughout the car. Chatter 
usually develops when the clutch cover pressure plate 
makes initial contact with the driven plate and ceases 
when the clutch is fully engaged (clutch pedal released). 

Check clutch operation as follows: 


WARNING: The following test requires clutch engage- 
ment to a point where car movement may occur. Do not 
permit anyone to stand in front of the car during this 
test. 


(1) Start engine, depress clutch pedal completely 
and shift transmission into first gear. 

(2) Increase engine speed to 1200 to 1500 rpm and 
slowly release clutch pedal. When clutch cover pressure 
plate makes initial contact with driven plate, note clutch 
operation. Depress clutch pedal and reduce engine 
speed. 

(3) Shift transmission into reverse and repeat pro- 
cedure outlined in step (2). 

(4) If clutch chatter does not develop, increase en- 
gine speed to 1700 to 2200 rpm and repeat steps (2) and 
(8). 

(5) If clutch chatter does not develop after per- 
forming tests outlined in steps (1) through (4), problem 
may be improper operation by owner. However, if clutch 
chatter does develop, proceed to next step. 

(6) Raise car on hoist. 

(7) Check for loose or broken front or rear engine 
support cushions. Tighten or replace cushions as 
necessary. 

(8) Check for loose clutch-housing-to-engine and 
clutch-housing-to-transmission attaching bolts. Tighten 
as necessary. Refer to torque specifications in this 
chapter. 

(9) Check for binding, worn, bent, or broken clutch 
linkage or clutch cable components. Lubricate or replace 
components as necessary. 

(10) If components inspected were in good condition, 
proceed to next step. If one or more problems were 
discovered and corrected, lower car and repeat step (1). 
If chatter is still evident, proceed to next step. 


(11) Remove transmission and clutch components as 
outlined in this chapter. 

(12) On six-cylinder cars, remove pilot bushing lubri- 
cating wick and soak wick in engine oil. Install wick 
before assembly. 

(18) Check for oil or grease contamination of driven 
plate. If contaminated, correct cause of contamination 
and replace driven plate. 

(14) Check clutch cover for broken or collapsed dia- 
phragm spring and inspect surface of pressure plate for 
deep scoring, cracks and heat checking. Also check for 
warped pressure plate surface using straightedge. Re- 
place clutch cover if it exhibits any of these conditions. 
If clutch cover is in good condition, do not replace it. 

(15) Clean oil and dirt from clutch cover using min- 
eral spirits and allow cover to air dry. 

(16) Sand pressure plate surface of clutch cover 
lightly using fine emery cloth. 

(17) On six-cylinder models, inspect pilot bushing. 
On four-cylinder models, inspect pilot roller bearing. 
Replace bushing or bearing if worn, deeply scored, or 
discolored. 


NOTE: [f the pilot bushing requires replacement, soak 
the replacement bushing in engine oil before installa- 
tion. If the pilot bearing requires replacement, lubricate 
the bearing rollers with an EP-type chassis grease be- 
fore installation. 


(18) Inspect condition of splines on transmission 
clutch shaft and in clutch driven plate hub. If splines are 
worn, galled, chipped, or broken, replace clutch shaft or 
driven plate as necessary. Remove corrosion, rust, or 
burrs from splines using an oilstone or fine-tooth file. 
Install driven plate on clutch shaft. Driven plate must 
move back and fourth freely on clutch shaft splines. 

(19) If all clutch components are in good condition, 
proceed to next step. If one or more components were 
determined to be faulty, repair as outlined and proceed 
to next step. 

(20) Check clutch housing alignment as outlined in 
this chapter. Correct alignment if necessary and proceed 
to next step. 

(21) Apply thin film of chassis grease to transmis- 
sion clutch shaft splines. 

(22) On six-cylinder models, lubricate pilot bushing 
using engine oil only. On four-cylinder models, lubricate 
pilot roller bearing using EP-type chassis grease only. 

(23) On six-cylinder models, install pilot bushing lub- 
ricating wick. 

(24) Install clutch components and transmission. 


NOTE: Do not replace the throwout bearing unless it is 
actually defective or damaged. Refer to Clutch Area 
Noises. 


Clutch Siippage or Inadequate Clutch Free Play 


Clutch slippage can be described as a condition in 
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which the engine overspeeds (overrevs) but does not 
generate any increase in torque supplied to the rear 
wheels. 

Clutch slippage occurs when the driven plate is not 
gripped firmly between the flywheel and clutch cover 
pressure plate surfaces and slips between them during 
high torque and load application. Slippage can occur 
during initial acceleration or during subsequent shifts. 

Check clutch operation as follows: 

(1) Block front wheels and fully apply parking 
brake. 

(2) Start and operate engine until engine is at nor- 
mal operating temperature. 

(8) Shift transmission into third gear and increase 
engine speed to 2000 rpm. 


WARNING: This test requires clutch engagement to a 
point where car movement could occur. Do not permit 
anyone to stand in front of the car during this test. 


(4) Slowly release clutch pedal until clutch is fully 
engaged. 


CAUTION: Do not allow clutch to be engaged for more 
than 5 seconds at a time as the clutch components may 
overheat and become damaged. 


(5) If engine stalls within 5 seconds, clutch is OK. If 
engine does not stall, proceed to next step . 

(6) Raise car on hoist. Check clutch linkage or 
clutch cable mechanism for binding, worn, broken, or 
bent components. Lubricate or replace components as 
necessary. If all components tested are in good operating 
condition, proceed to next step. 

(7) If one or more problems were discovered during 
inspection performed in previous step, repeat steps (1) 
through (4). If clutch slippage is corrected, stop repairs. 
If slippage persists, proceed to next step. 

(8) Remove transmission and clutch components as 
outlined in this chapter. 

(9) On six-cylinder models, remove pilot bushing 
lubricating wick and soak wick in engine oil. Install wick 
before assembly. 

(10) Inspect clutch driven plate. If plate is exces- 
sively worn (1/16-inch or less friction material remain- 
ing above rivets), highly glazed, or if plate is 
contaminated by oil or grease, replace driven plate. 

(11) If driven plate is oil or grease contaminated, 
determine cause and make correction before proceeding 
to next step. 

(12) Inspect clutch cover assembly. If assembly is 
heat-checked, has broken or collapsed diaphragm 
spring, or shows signs of overheating (e.g., has turned 
blue), replace clutch cover assembly. If assembly does 
not exhibit any of these conditions do not replace it. 

(18) Clean oil and dirt from clutch cover using min- 
eral spirits and allow cover to air dry. 

(14) Sand clutch cover pressure plate surface lightly 
using fine emery cloth. 


(15) Check throwout bearing mounting surface of 
transmission front bearing cap for galling, deep scores, 
or roughness. Replace cap if it exhibits any of these 
conditions. 

(16) Install throwout bearing on front bearing cap 
and check for smooth fore-and-aft movement. Replace 
bearing or front bearing cap if bind or excessive wear is 
evident. 

(17) If throwout bearing is serviceable, fill groove of 
bearing with chassis lubricant and apply thin coat of 
lubricant to throwout bearing mounting surface of front 
bearing cap. 

(18) On six-cylinder models, throwout bearing has 
retaining springs which position it on throwout lever. 
On four-cylinder models, throwout bearing is retained in 
throwout lever by lever guide springs. Check both types 
of springs for distortion, loss of tension, or for being 
bent or broken. On six-cylinder models, replace throw- 
out bearing if springs are damaged. Also be sure retain- 
ing projections on throwout lever are properly engaged 
in retaining holes in bearing when installing bearing. On 
four-cylinder models, replace throwout lever if lever 
guide springs are damaged. 


NOTE: Do not replace the throwout bearing unless it is 
actually defective or damaged. Refer to Clutch Area 
Noises. 


(19) Apply thin film of chassis lubricant to transmis- 
sion clutch shaft splines. 

(20) On six-cylinder models, lubricate pilot bushing 
using engine oil only. On four-cylinder models, lubricate 
pilot bearing rollers using EP-type chassis grease only. 

(21) On six-cylinder models, install pilot bushing lub- 
ricating wick. 

(22) Install clutch components and transmission as 
outlined in this section. 

(23) Lower car. 


Clutch Drag or Inadequate Release 


Clutch drag can be described as a condition in which 
the clutch driven plate, and consequently the transmis- 
sion clutch shaft, does not come to a complete stop after 
the clutch pedal is depressed (clutch disengaged). 

Clutch drag can cause gear clash when shifting into 
reverse or hard or difficult shifting. 

Check clutch operation as follows: 


NOTE: Occasionally, the clutch driven plate and clutch 
shaft will require approximately 5 seconds to lose mo- 
mentum and come to a complete stop after initial clutch 
disengagement. This is a normal occurence and should 
not be mistaken for clutch drag. 


(1) Start engine, depress clutch pedal fully, and 
shift transmission into first gear. 

(2) Shift transmission into neutral but do not re- 
lease clutch pedal. 
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(8) Wait 5 to 10 seconds and shift transmission into 
reverse. If shift is smooth and does not produce gear 
clash, clutch operation is normal. If shift into reverse 
produces gear clash, proceed to next step. 

(4) Raise car on hoist. Check clutch linkage or 
clutch cable mechanism for binding, worn, broken or 
bent components. Lubricate or replace components as 
necessary. If components are in good operating condi- 
tion, proceed to next step. If one or more problems were 
discovered and repaired, lower vehicle and repeat steps 
(1) through (8). If clutch now operates correctly, stop 
repairs. If clutch drag persists, proceed to next step. 

(5) Remove transmission and clutch components as 
outlined in this section. 

(6) On six-cylinder models, remove pilot bushing 
lubricating wick and soak wick in engine oil. Install wick 
before assembly. 

(7) Observe wear pattern on driven plate. If wear 
pattern is uneven (e.g., two areas heavily worn on one 
side, or two areas only partially worn on opposite side), 
or has opposing wear patterns on front and reverse side, 
driven plate is warped and should be replaced. 

(8) Inspect clutch cover. If clutch cover has worn, 
bent, or broken diaphragm spring release fingers, or is 
deeply scored, or warped, replace cover. If cover does not 
exhibit any of these conditions, do not replace it. 

(9) Clean oil and dirt from clutch cover using min- 
eral spirits and allow cover to air dry. 

(10) Sand clutch cover pressure plate surface lightly 
with fine emery cloth. 

(11) Inspect pilot bushing or pilot roller bearing for 
heavy scoring, angular wear pattern, or discoloration. 
Replace bushing or bearing as necessary. If bushing or 
bearing exhibits an angular wear pattern, replace bush- 
ing or bearing and proceed to next step. Soak replace- 
ment pilot bushing in engine oil (only) before 
installation. Lubricate replacement pilot roller bearing 
using EP-type chassis grease (only) before installation. 

(12) Inspect condition of splines on transmission 
clutch shaft and in clutch driven plate hub. If splines are 
severely worn, galled, or corroded, replace clutch shaft 
or driven plate. Remove corrosion, rust, or burrs from 
clutch shaft and driven plate splines using an oilstone or 
fine-tooth file. 

(13) Install driven plate on clutch shaft. Driven plate 
must move back and forth freely on clutch shaft splines. 

(14) If components inspected in previous steps are in 
good condition, proceed to next step. If one or more 
problems were discovered in previous steps, repair as 
necessary before proceeding to next step. 

(15) Check clutch housing alignment as outlined in 
this chapter. Correct alignment as necessary and pro- 
ceed to next step. 

(16) Apply thin film of chassis grease to transmis- 
sion clutch shaft splines. 

(17) On six-cylinder models, lubricate pilot bushing 
using engine oil only. On four-cylinder models, lubricate 
pilot roller bearing using EP-type chassis grease only. 


(18) On six-cylinder models, install pilot bushing lub- 
ricating wick. 
(19) Install transmission and clutch components. 


NOTE: Do not replace the throwout bearing unless it is 
actually defective. Refer to Clutch Area Noises. 


(20) Lower car. 


Clutch Pedal Pulsation 


Clutch pedal pulsation can be described as a rapid up- 
and-down (pumping-type) movement of the pedal that is 
not accompanied by any noise. This pedal movement, 
which is slight, can be felt by the driver. However, on 
occasion, pedal movement will be great enough to be 
visually observed and cause a noticeable vibration. 

Clutch pedal pulsation occurs when the throwout 
bearing makes initial contact with the clutch cover dia- 
phragm spring release fingers (clutch partially dis- 
engaged), or at any time the throwout bearing is in 
contact with the release fingers. Pulsation is usually 
caused by broken, bent, or warped release fingers or by 
clutch housing misalignment. 

Check clutch operation as follows: 

(1) Start engine and slowly depress clutch pedal 
until throwout bearing makes initial contact with clutch 
release fingers and check for pulsation. 


NOTE: Some minor pulsation is normal. 


(2) Continue to depress clutch pedal and check for 
pulsation until pedal is fully depressed. 

(3) If pulsation is not evident or is minor, stop test. 
If pulsation is very rapid and can be felt throughout car, 
refer to Clutch-Related Vibrations. If car displays pulsa- 
tion symptoms, proceed to next step. 

(4) Remove transmission and clutch components as 
outlined in this chapter. 

(5) On six-cylinder models, remove pilot bushing 
lubricating wick and soak wick in engine oil. Install wick 
before assembly. 

(6) Inspect clutch cover for excessively worn or bent 
diaphragm spring release fingers. If fingers are bent or 
excessively worn, replace clutch cover and proceed to 
next step. If release fingers are in good condition, clean 
oil and dirt from clutch cover assembly using solvent 
and allow cover to air dry. 

(7) Sand clutch cover pressure plate surface lightly 
using fine emery cloth. 

(8) Check clutch housing alignment as outlined in 
this chapter. Correct alignment as necessary and pro- 
ceed to next step. 

(9) Apply thin film of chassis grease to transmis- 
sion clutch shaft splines. 

(10) On six-cylinder models, lubricate pilot bushing 
using engine oil only. On four-cylinder models, lubricate 
pilot bearing rollers using EP-type chassis grease only. 

(11) On six-cylinder models, install pilot bushing lub- 
ricating wick. 
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(12) Install clutch components and transmission. 
(138) Lower car. 


Clutch-Related Vibrations 


Clutch-related vibrations differ from pedal pulsations 
in frequency and magnitude and can be felt throughout 
the car. 

Clutch vibrations usually occur at relatively high en- 
gine speeds (over 1500 rpm) regardless of clutch pedal 
position. However, vibrations related to clutch com- 
ponent imbalance occur infrequently as the clutch cover 
and driven plate are balanced as a unit at assembly. The 
clutch is installed on the crankshaft/flywheel assembly 
and given a final fine-tune balance. Replacement of 
clutch components to correct vibrations should be per- 
formed only after exhausting all other possibilities. 

Check clutch operation as follows: 

(1) Raise car on hoist and check engine front sup- 
port cushion interlocks for grounding. Repair as 
necessary. 

(2) Check for any other engine component (e.g., ex- 
haust manifold, valve cover, etc.) for grounding on body 
or frame. If one of these components is grounded, repair 
as necessary and check for vibration. 

(3) If vibration ceases, stop repair. If vibration con- 
tinues, lower car and proceed to next step. 

(4) Disconnect accessory drive belts one at a time 
and check for vibration. If vibration is corrected after 
removal of a drive belt, cause of vibration is related to 
accessory driven by belt or by belt itself. Repair as 
necessary. 

(5) If vibration continues, check following areas for 
other possible causes of clutch-related vibrations: 

¢ Loose flywheel mounting bolts. 

¢ Excessive flywheel face runout of 0.1270 millimeters 
(0.005 inch) or more. 

¢ Damaged crankshaft vibration damper. 

¢ Clutch cover imbalance. 

(6) To check for imbalance, remove transmission 
and clutch components, support engine securely, and 
operate engine with clutch components removed. If vi- 
bration is no longer evident, replace clutch cover. 


Clutch Area Noises 


Throwout Bearing Nolse 


Throwout bearing noises can be described as whirring, 
grating, or grinding noises which occur when the clutch 
pedal is depressed (clutch disengaged). 

These noises usually continue until the clutch pedal is 
fully released (clutch engaged) and the bearing is no 
longer in contact with the clutch cover diaphragm spring 
release fingers. 

Throwout bearing noise is corrected by replacing the 
bearing as outlined in this chapter. 


NOTE: The throwout bearing should not be replaced as 


a matter of course when the clutch cover or driven 
member are serviced. The bearing should be replaced 
only when it is actually defective. 


Transmission Clutch Shaft or Countershaft Bearing Noise 


Clutch shaft or countershaft bearing noises can be 
described as whirring, grating, or grinding noises which 
cease when the clutch pedal is depressed (clutch dis- 
engaged) or when the transmission is shifted into gear. 
These noises are most noticeable when the clutch pedal 
is fully released and the transmission is in neutral. 
Correction requires transmission removal and replace- 
ment of the problem bearing(s). 


Crankshaft Pllot Bushing Nolse—Six-Cylinder Models 


Pilot bushing noises can be described as squealing, 
howling, or elephant-type trumpeting noises which are 
most noticeable when the engine is cold. These noises 
occur during the first few inches of clutch pedal travel 
as the pedal is being released (partial clutch engage- 
ment) with the transmission in gear. It can also occur in 
very cold weather when the pedal is fully depressed 
(clutch disengaged) and the engine is started with the 
transmission in neutral. To correct pilot bushing noise, 
replace the bushing as outlined in this chapter. 


Crankshaft Pliot Bearing Noise—Four-Cylinder Models 


A worn, seized, or damaged pilot bearing may produce 
a grinding, or squealing noise that is most noticeable 
during clutch disengagement and when the engine is 
cold. To correct pilot bearing noise, replace the bearing 
as outlined in this chapter. 


SPECIFICATIONS 
Clutch Specifications 


Clutch Pedal Free Play 


SRO: 1500. nk te es eo 7/8 to 1-1/8 inch with 
1-1/8 inch preferred 

(2.2 to 2.8 cm with 

2.8 cm preferred) 

FRY c\ sGtalbeease scp otis Glat Schasten Sree oa 1/2 to 1.00 inch with 


5/8 inch preferred 
(1.27 to 2.54 cm with 
1.58 cm preferred) 

Clutch Linkage Lubrication 
SR4 11507 sae ee se . FS Lubricate Bellcrank 
ball studs at 30,000 mile 


intervals with chassis lubricant. 
Clutch Cover Diameter 


SR42 150 « St peed. WS eee 9.500 inches (24.13 cm) 

FIBA. ret Share cts Sey ne ae 9.000 inches (22.87 cm) 
Clutch Driven Plate Diameter 

SRA. ter apace ait Oe an iw en Wik ato ee 9.125 inches (23.18 cm) 

TBOT wn io lagcs, eae: aeus coe OO 9.000 inches (22.87 cm) 

HRT he eee, ee Le 8.500 inches (21.59 cm) 


pare TOME ETON Single diaphragm spring 
with multi-integral 
release fingers. 
shel BiSpeh «Sutera Single plate, dry-disc 
with steel hub and integral 
cushion springs and riveted 
friction material. 

Clutch Housing Alignment 
Bore Concentricity to Centerline ....... 0.010 inch (0.254 mm) 
Mounting Face to Crankshaft Centerline . . .0.007 inch (0.018 mm) 


70278 
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CLUTCH REMOVAL 


(1) Remove transmission as outlined in Chapter 
2B—Manual Transmission. 

(2) Remove starter motor. 

(8) Remove throwout bearing. 

(4) Disconnect clutch linkage at clutch housing. 

(5) Remove clutch housing. 

(6) Mark clutch cover and flywheel for assembly 
reference. 

(7) Remove clutch cover and driven plate. 


CAUTION: When removing the clutch cover, loosen 
the cover bolts a few turns at a time until diaphragm 
spring tension is completely released. The cover could be 
warped if removed improperly, resulting in clutch chat- 
ter when assembled. 


(8) Remove pilot bushing lubricating wick and soak 
wick in engine oil. 


CLUTCH INSTALLATION 


(1) Install pilot bushing lubricating wick. 

(2) Position driven plate on flywheel using Align- 
ment Tool J-253538 Be sure side of driven plate marked 
flywheel side is installed against flywheel. 


NOTE: Jf an alignment tool is not available, use a 
transmission clutch shaft to align the driven plate. 


(8) Position clutch cover on flywheel and over 
driven plate. 

(4) Align driven plate and cover using Alignment 
Tool J-25353 and install cover attaching bolts finger 
tight. 

(5) Tighten cover bolts alternately and evenly to 
37.9 Nm (28 foot-pounds) torque. 


CAUTION: To avoid warping the clutch cover, tighten 
the cover bolts a few turns at a time only. 


(6) Install clutch housing and throwout bear- 
ing. Tighten housing upper bolts to 37 Nm (27 foot- 
pounds) torque and housing lower bolts to 58 Nm (43 
foot-pounds) torque. 


(7) Tighten clutch housing-to-engine dowel bolts to 
35.2 Nm (26 foot-pounds) torque. 
(8) Connect clutch linkage. 
(9) Install starter motor. 
(10) Install transmission as outlined in Chapter 
2B—Manual Transmission. 
(11) Check and adjust clutch pedal free play if 
necessary. 


CLUTCH INSPECTION 


Clean all parts, except the throwout bearing, with 
solvent. Allow the parts to air dry or wipe them dry with 
a shop cloth. Clean the throwout bearing using a shop 
cloth only. Do not immerse the bearing in solvent. 

Inspect each clutch component for the various types of 
wear and damage described in the Service Diagnosis 
section and replace any parts that exhibit these 
conditions. 


PILOT BUSHING 


Removal 


(1) Obtain replacement pilot bushing and soak 
bushing in engine oil. 

(2) Remove transmission and clutch assemblies as 
outlined in this chapter. 

(3) Remove pilot bushing lubricating wick and soak 
wick in engine oil. 

(4) Fill crankshaft cavity and pilot bushing bore 
with chassis grease. 

(5) Insert Clutch Alignment Tool J-25358 straight 
into pilot bushing. 

(6) Tap end of alignment tool with lead hammer. 
Pressure exerted by compressed grease will force bush- 
ing out of crankshaft bore. 


Installation 


(1) Remove replacement bushing from engine oil, 
place bushing in palm of hand and fill bushing cavity 
with engine oil. 
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(2) Place thumb over open end of bushing and work 
oil into and through sides of bushing using thumb 
pressure. 

(3) Remove all chassis grease from crankshaft 
cavity. 

(4) Place bushing on Alignment Tool J-25353 and 
install bushing in crankshaft pilot bushing bore. Be sure 
bushing is properly seated in bore and that tool and 
bushing remain parallel with crankshaft centerline dur- 
ing installation. 

(5) Remove pilot bushing lubricating wick from en- 
gine oil and install wick in bushing. 

(6) Install clutch and transmission assemblies as 
outlined in this chapter. 


THROWOUT LEVER AND BEARING 


Removal 


(1) Remove transmission as outlined in Chapter 
2B—Manual Transmission. 

(2) Disengage throwout bearing from throwout le- 
ver and remove bearing. 

(3) Disconnect clutch bellerank-to-throwout lever 
rod at bellerank. 

(4) Disconnect throwout lever springs at lever and 
bellcrank-to throwout lever rod. 

(5) Remove throwout lever and boot. 


(1) Fill slots in inner groove of replacement throw- 
out bearing with chassis grease. 

(2) Position throwout lever on pivot stud in clutch 
housing and install boot. 

(3) Connect throwout lever springs and connect 
throwout lever rod to bellerank. 

(4) Mount throwout bearing in lever. Be sure bear- 
ing retaining springs are properly engaged in lever and 
locating lugs on lever are engaged in locating slots in 
bearing. 

(5) Install transmission as outlined in Chapter 
2B—Manual Transmission. 


FLYWHEEL 


Removal 


(1) Remove transmission and clutch assemblies as 
outlined in this chapter. 

(2) Mark flywheel and crankshaft flange for assem- 
bly reference. 

(3) Remove flywheel attaching bolts and remove 
flywheel. 

(4) Clean flywheel mounting surface of crankshaft. 


(1) Install and align flywheel on crankshaft using 
alignment marks made at disassembly. 

(2) Tighten flywheel attaching bolts to 142 newton 
meters (105 foot-pounds) torque. 

(3) If installing replacement flywheel, clean fly- 
wheel clutch surface with alcohol to remove all traces of 
oil or other surface preservatives. 

(4) If installing original flywheel, lightly sand fly- 
wheel clutch surface using fine emery cloth. 

(5) Install clutch and transmission assemblies as 
outlined in this chapter. 


TRANSMISSION CLUTCH SHAFT 


If the transmission clutch shaft must be replaced, 
remove and disassemble the transmission and replace 
the clutch shaft as outlined in Chapter 2B—Manual 
Transmission. 


CLUTCH HOUSING ALIGNMENT 


Clutch housing misalignment can cause improper 
clutch release, premature driven plate failure, front 
transmission bearing failure, uneven wear in the crank- 
shaft pilot bushing and clutch shaft roller bearings, and 
clutch noise. In extreme cases, misalignment can cause 
vibration and jumping out of gear on deceleration or 
acceleration. 


Housing Alignment Check 


(1) Remove transmission as outlined in Chapter 
2B—Manual Transmission. 

(2) Disconnect clutch linkage. 

(3) Remove clutch housing and clutch assembly. 

(4) Remove one flywheel attaching bolt. 

(5) Obtain a 1/2-20 x 8 inch bolt and nut to serve as 
support for dial indicator. 

(6) Thread bolt through nut until 10 or 12 bolt 
threads extend beyond rear face of nut. 

(7) Thread bolt into crankshaft mounting bolt hole. 
Tighten nut to secure bolt and provide firm support for 
dial indicator. 

(8) Install clutch housing on engine. Tighten hous- 
ing upper bolts to 37 newton meters (27 foot-pounds) 
torque and tighten housing lower bolts to 58 newton 
meters (43 foot-pounds) torque. 

(9) Mount dial indicator on bolt. Position indicator 
stylus so it touches rear face of clutch housing approx- 
imately 3.1750 millimeters (1/8 inch) from edge of bore 
at rear of housing (fig. 2A-8). 

(10) Using pry bar, have helper pry crankshaft for- 
ward or rearward to eliminate crankshaft end play. 


NOTE: Crankshaft end play must be held to zero in 
order to obtain true and accurate indicator reading. 
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(11) Rotate flywheel (and crankshaft) 360 degrees 
and note dial indicator reading. Face runout should not 
exceed 0.1778 millimeters (0.007-inch) total indicator 
reading at any point on housing. 

(12) If runout exceeds 0.1778 millimeters (0.007-inch) 
total indicator reading at any point, correct alignment 
as outlined under Housing Alignment Adjustment. 
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Fig. 2A-8 Checking Face Runout Of Clutch Housing 


Housing Alignment Adjustment 


To correct clutch housing alignment, shims must be 
installed between the clutch housing and the engine-to- 
clutch housing spacer. 

Do not use flat washers to shim the housing. Use shim 
stock or caster shims which are available in increments 
of 0.0508 millimeters (0.002 inch) only. 


Adjustment Procedure 


(1) To align top of housing with bottom, install 
shims at point A as necessary (fig. 2A-9). 

(2) To align sides of housing, install shims at points 
B and D or C and FE as necessary. 

(8) To align bottom of housing, install shims at 
points D and E as necessary. 

(4) Install shims by loosening housing attaching 
bolts and inserting shims at necessary points as in- 
dicated in Figure 2A-9. 

(5) After shims are installed, tighten housing at- 
taching bolts and recheck alignment. Runout should not 
exceed 0.1778 millimeters (0.007 inch). Relocate shims as 
necessary until face runout is within specified limit. 


° 





Fig. 2A-9 Shim Location 


(6) To check clutch housing bore alignment, posi- 
tion dial indicator on inside diameter of clutch housing 
bore. Rotate crankshaft 360 degrees and note indicator 
reading at four equally spaced points. Total indicator 
reading must not exceed 0.2540 millimeters (0.010-inch) 
at any point. 


NOTE: Any change in face alignment will change bore 
alignment. Where it 1s impossible to correct bore or face 
alignment to within 0.2540 millimeters (0.010-inch) run- 
out, replace the clutch housing. 


CLUTCH PEDAL 


Removal 


(1) On Gremlin, Concord and AMX models, dis- 
connect battery negative cable. 

(2) On Gremlin, Concord and AMX models, remove 
package tray if equipped and remove fuse panel attach- 
ing screws. Move fuse panel aside. 

(3) On Pacer models, remove steering column tube 
cover and intermediate duct (under dash) if equipped 
with air conditioning. 

(4) Disconnect clutch pedal-to-bellerank rod (fig. 
2A-10). 

(5) Remove and discard clutch and brake pedal 
pivot bolt nut. 

(6) Remove pivot bolt and remove clutch pedal. Do 
not place brakelight switch in bind when pedal is 
removed. 


Installation 


(1) Measure and record height of rubber stop 
bumper in clutch pedal stop bracket and remove stop 
bumper (Fig. 2A-10). 
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(2) Install stop bumper in replacement clutch pedal 
stop bracket to same height measured previously. 

(3) Align clutch pedal with pivot bore in support 
bracket and insert pivot bolt into bracket and clutch 
pedal. 

(4) Align brake pedal with pivot bolt and insert bolt 
through pedal and support bracket. 

(5) Install replacement pivot bolt locknut. Tighten 
nut to 68 newton meters (50 foot-pounds) torque. 


CAUTION: Do not reuse the pivot bolt locknut and do 
not attempt to substitute any other type of fastener. 
Whenever the locknut is removed during service oper- 
ations, a replacement locknut must be installed. 


(6) Connect clutch pedal-to-bellcrank rod to clutch 
pedal. 

(7) On Gremlin, Concord and AMX models, install 
fuse panel and panel attaching screws and install pack- 
age tray if equipped. 

(8) On Pacer models, install intermediate duct if 
equipped with air conditioning and install steering col- 
umn tube cover. 

(9) On Gremlin, Concord and AMX models, connect 
battery negative cable. 

(10) Adjust clutch as necessary. 
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Fig. 2A-10 Clutch Pedal and Linkage—Six-Cylinder Engine 


CLUTCH ADJUSTMENT 


Clutch pedal free play is adjusted by varying the 
length of the bellcrank-to-throwout lever rod (Fig. 2A- 
10). Pedal free play should be from 2.223 centimeters to 
2.603 centimeters (7/8-inch to 1-1/8-inch) with 2.603 cen- 
timeters (1-1/8-inch) preferred. 


Clutch Pedal Helght 


Clutch pedal height is preset during manufacture and 
should not require further attention during normal serv- 
ice. If for any reason an adjustment should become 
necessary, pedal height can be adjusted by varying the 
length of the clutch pedal stop screw (Fig. 2A-10). The 
stop screw should be adjusted to obtain a pedal stroke of 
32° (+1°). This setting will position the pedal, as meas- 
ured from the underside of the pedal, 19.050 centimeters 
(7-1/2-inches) plus or minus 0.3500 millimeters (+1/4- 
inch) from the floorpan. 


CLUTCH LINKAGE LUBRICATION 


The clutch bellcrank ball studs are the only clutch 
linkake components that require periodic lubrication 
(Fig. 2A-00). The linkage must be disassembled and the 
bellcrank removed in order to lubricate the ball studs. 
The ball studs should be lubricated using chassis grease 
and at the intervals specified in the Maintenance Sched- 
ule provided in Chapter B. 


Lubrication Procedure 


(1) Raise car on hoist. 

(2) Disconnect throwout lever-to-bellcrank rod at 
bellcrank. 

(3) Remove inner support bracket attaching bolts 
and remove bracket and bellcrank. Note position of bell- 
crank for assembly reference. 

(4) Inspect condition of ball stud protective boots, 
idler bushings and ball studs. Replace worn or damaged 
parts as necessary. 

(5) Pack both idler bushings with chassis grease. 

(6) Coat bellcrank ball studs with chassis grease. 

(7) Assemble and install bellcrank and inner sup- 
port bracket. Be sure ball studs are properly positioned 
in idler bushings. 

(8) Tighten inner support bracket attaching bolts to 
27 newton-meters (20 foot-pounds) torque. 

(9) Connect throwout lever and clutch pedal rods to 
bellcrank. 

(10) Lower car. 
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SPECIFICATIONS 
Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
Clutch Cover Bolts: 
SRAreaIS Oe ES cf fk Soa Se ww Few ial 5. 7: Se 38 30-47 28 22-35 
Inlarileg c Guo pth ef ac SN) oo 0b een ene clean: Aaenri erie ain ere Ser 31 27-35 23 20-26 
Clutch Housing-to-Engine Bolts: 
Ft FAs Tee Ul reenter ae IOI otis SCS Got at ct Aci ti Eee: Macnee eh od ie seucal sae 73 62-84 54 46-62 
SRA al Oils OC mn No eta MEN loc c vayie meee s. Uhgste et a) “mpc tiel alle cerns 37 30-41 27 22-30 
SOCOM CLR 8. ET ES Ramee Me eee ia cay 8 Maa 58 50-64 43 37-47 
Clutch Housing-to-Transmission Bolts: 
Seba USO eg osc. one Rel o Giotco, OMG GOBER as GREG melo, nomen error ian merece 75 61-88 55 45-65 
Ei ee eRCare IMM IME, ol Gwen co ees oped Mag wi Shim Ws a igig’ S 73 62-84 54 46-62 
Clutch Housing-to-Engine Dowel Bolt: 
SRAWISONM res Gecpeutie ane cetiacie. c.g Geer irndsoe GON tiers oa ce amy mS) 30-41 26 22-30 
Starter Motor-to-Clutch Housing Bolt: 
SRA DONS Ea ems, Soccer mem a en OS a ed we Rw Sigg 24 18-34 18 13-25 
Ree ENE ee NT Nk ee GaN: kde gy gt we Rete cue als 73 62-84 54 46-62 
Clutch Housing Spacer-to-Engine Block Bolt: 
SRAP MSO: cece cae ence? Gas a: al cueeaine RRS on, Och AN eee ba cba feos ee ie 16 12-20 (22 9-15 
Clutch Cable Locknut: 
Rie ee ee OR co ae ea AG eo Mew eo Oe 34 28-39 25 21-29 
Clutch Housing Inspection Cover Screws: 
FIR Pereres Co as eos cera 5 cy hace ee TERE. ORR seca as 41 34-47 30 25-35 
Flywheel-to-Crankshaft Bolts: 
RY s GEN fo oo ole cite) Ab ilies tte coo fiat SUG h ono ae een eee ne ne er ha 142 136-149 105 100-110 
ite eee ee ey ee ECR: wii srk hc a See ol tee He an aOR Meg 88 80-96 65 59-71 
Throwout Lever Pivot Ball Stud Nuts: 
LaLa tll orhcgeamte Ale SG Gunn DUCT SeRlus ORIG MeO.) PRPC opts eke) oc ca 68 57-79 50 42-58 
Rear Crossmember Stud Nuts: 
SAC RISO lem em tty Me tcc co Se aie HD. URS a eRe PN a ee a eh al fon Tor a 47 41-54 35 30-40 
RAR Ree ee, ioe eeees Wh RN) FPN A se I. a 47 41-54 35 30-40 
Transmission Support Cushion-to-Crossmember Bolt: 
ERR o Se oS OME Be, Me een SMe epee key EI co carte ei “ole manatee 34 27-41 25 20-30 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
80072 


Clutch Specifications Special Tools 


Clutch Pedal Free Play 
SRAeu SOs settee: ee nie et etn: oere 7/8 to 1-1/8 inch with 
1-1/8 inch preferred 
(2.2 to 2.8 cm with 
2.8 cm preferred) 





IRGMRCORM ETM fae aces Acre, cee 1/2 to 1.00 inch with “ 
5/8 inch preferred : 
(1.27 to 2.54 cm with 
1.58 cm preferred) 
Clutch Linkage Lubrication 
SA wl SO Mas ay a ect) auesens GARTeraee one GA Lubricate Bellcrank 
ball studs at 30,000 mile 41434 
intervals with chassis lubricant. A 
Clutch Cover Diameter GUIDE PINS 
SRA MS OU ees eM can uonds a caer ess 4) cata 9.500 inches (24.13 cm) 
ARiipaoves shen ccte, Cte hoe Rcd et 9.000 inches (22.87 cm) 
Clutch Driven Plate Diameter oat INDMERAOS SET 
SAU aeirrinr se tirere oumatiatt te oly. eed 9.125 inches (23.18 cm) 
NSO Tees her rete: ney Glee Ana Shake GR 9.000 inches (22.87 cm) 
HRGMisaee:, ee Goa bible She 8.500 inches (21.59 cm) 
ClutchiGover-IVpewAll) joe sts oe cons wl & Single diaphragm spring 


with multi-integral 
release fingers. 
Clutch Driven Plate-Type (All) ........... Single plate, dry-disc 
with steel hub and integral 
cushion springs and riveted 
friction material. 
Clutch Housing Alignment 
Bore Concentricity to Centerline ....... 0.010 inch (0.254 mm) J-25353 
Mounting Face to Crankshaft Centerline . . .0.007 inch (0.018 mm) ALIGNING TOOL 
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CLUTCH ADJUSTMENT 


Clutch pedal free play is adjusted by increasing or 
decreasing clutch cable travel. Clutch pedal free play 
should be from 1.27 to 2.54 centimeters (1/2 to 1.00 inch) 
with 1.58 centimeters (5/8 inch) preferred. 


Adjustment Procedure 


(1) Raise car. 

(2) Remove screw attaching throwout lever boot to 
clutch housing and remove boot. 

(3) Loosen clutch cable housing locknut at trans- 
mission side of clutch housing (fig. 2A-11, View A). 

(4) Pull cable housing toward front of car until free 
movement of throwout lever is eliminated; then rotate 
adjuster nut toward rear of car until faces of adjuster 
nut tabs contact housing boss (fig. 2A-11, View B). 

(5) Release cable housing and rotate adjuster nut 
until adjuster nut tabs engage in clutch housing slots. 

(6) Tighten clutch cable locknut to 34 newton-me- 
ters (25 foot-pounds) torque. 

(7) Install throwout lever boot and boot attaching 
screw. 

(8) Lower car. 


Clutch Pedal Height 


Clutch pedal height is preset during manufacture and 
should not require further attention during normal serv- 
ice. If for any reason an adjustment should become 
necessary, pedal height can be adjusted by varying the 
- length of the clutch pedal stopscrew to obtain a pedal 
stroke of 82° to 34° (+1°). This setting will position the 
pedal, as measured from the underside of the pedal, 
19.05 centimeters (7-1/2-inches) plus or minus 0.8500 
millimeter (+1/4-inch) from the floorpan. 


CLUTCH REMOVAL 


(1) Remove gearshift lever bezel and slide outer and 
inner boots toward top of gearshift lever. 

(2) Fold carpet under to provide working clearance 
and straighten all gearshift lever lock tabs that are bent 
downward (fig. 2A-12). 
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Fig. 2A-11 Clutch Adjustment 


(3) Unthread plastic gearshift lever locknut and re- 
move gearshift lever. 

(4) Raise car. 

(5) Mark propeller shaft and rear axle yoke for as- 
sembly alignment reference. 

(6) Disconnect propeller shaft at rear axle yoke and 
remove shaft. 
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Fig. 2A-12 Gearshift Lever Removal 


(7) Disconnect speedometer cable and adapter at 
transmission. 

(8) Disconnect backup lamp switch wires and dis- 
engage wire harness from clips on transmission top 
cover. 

(9) Disconnect starter motor cable and remove 
starter motor. 

(10) Loosen clutch cable locknut and back off ad- 
juster nut to create slack in cable. Slide cable toward 
clutch housing until cushion and cable ball end can be 
disengaged from throwout lever (fig. 2A-13). 

(11) Remove inspection cover at front of clutch 
housing. 


* SLIDE CABLE 
[TOWARD HOUSING 
§ TO DISENGAGE 


Fig. 2A-13 Clutch Cable Removal 





(12) Remove bolts attaching catalytic converter sup- 
port bracket to transmission rear support bracket. 

(18) Place support stand under front of engine. 

(14) Remove nuts and bolts attaching transmission 
support cushion to rear crossmember (fig. 2A-14). 


REAR 
CROSSMEMBER 





Fig. 2A-14 Support Cushion Attaching Bolt Location 


(15) Remove nuts attaching rear crossmember to 
side sill studs and remove crossmember. Maneuver 
crossmember as necessary to clear exhaust pipe. 

(16) Support transmission using transmission jack. 

(17) Remove clutch housing-to-engine bolts. 

(18) Remove transmission and clutch housing as 
assembly. 

(19) Mark clutch cover and flywheel for assembly 
alignment reference. 

(20) Remove clutch cover bolts and remove cover and 
driven plate. 


CAUTION: Loosen the clutch cover bolts alternately 
and evenly to avoid distorting the cover. 


CLUTCH INSTALLATION 


CAUTION: The clutch cover is positioned on dowel 
pins located on the flywheel face (fig. 24-15). When 
mounting the clutch driven plate and cover on the fly- 
wheel, the cover must be indexed with the alignment 
marks made during removal and be properly engaged 
with the flywheel dowel pins. 


(1) Position clutch driven plate and cover on fly- 
wheel and install cover attaching bolts finger-tight only. 
Be sure cover is engaged with flywheel dowel pins. 

(2) Align clutch driven plate using Clutch Align- 
ment Tool J-5824-01. 





Fig. 2A-15 Flywheel Dowel Pin Location 


(3) Tighten clutch cover bolts alternately and 
evenly to 31 newton-meters (23 foot-pounds) torque and 
remove alignment tool. 

(4) Install transmission and clutch housing assem- 
bly. Manuever transmission jack as necessary to install 
assembly. 


NOTE: [f the downward angle at the rear of the engine 
is not sufficient to permit transmission installation, 
raise the front end of the engine. 


(5) Install clutch housing-to-engine attaching bolts. 
Tighten bolts to 73 newton-meters (54 foot-pounds) 
torque and remove transmission jack. 

(6) Position rear crossmember on side sills and in- 
stall stud nuts finger-tight only. 

(7) Install support cushion-to-crossmember attach- 
ing bolts. Tighten bolts to 34 newton-meters (25 foot- 
pounds) torque. 

(8) Tighten rear crossmember stud nuts to 47 new- 
ton-meters (35 foot-pounds) torque and remove engine 
support stand. 

(9) Connect speedometer cable and adapter to 
transmission. 

(10) Connect backup lamp switch wires and engage 
wire harness in retaining clips on transmission top 
cover. 

(11) Install inspection cover on front side of clutch 
housing. 

(12) Install catalytic converter support bracket bolts. 

(13) Install starter motor and connect starter cable 
to motor. 

(14) Install propeller shaft. Index shaft to rear axle 
yoke using alignment marks made during removal. 
Tighten clamp strap bolts to 19 newton-meters (14 foot- 
pounds) torque. 
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(15) Connect clutch cable to throwout lever and ad- 
just clutch as necessary. Refer to Clutch Adjustment. 

(16) Install throwout lever boot and boot attaching 
screw. 

(17) Lower car. 

(18) Install gearshift lever in extension housing. Be 
sure shift rail insert is facing straight downward and 
that offset on side of lever fork if facing right-side of 
extension housing before installing lever. Bend at least 
three lock tabs downward to retain lever. 

(19) Position inner and outer gearshift lever boots on 
floorpan and install bezel. 


CRANKSHAFT PILOT BEARING 


Removal 


(1) Remove clutch cover and driven plate as out- 
lined under Clutch Removal. 

(2) Insert Pilot Bearing Remover J-26833 in pilot 
bearing and remove bearing (fig. 2A-16). 





Fig. 2A-16 Pilot Bearing Removal 


(1) Lubricate replacement pilot bearing with an EP- 
type chassis grease and mount bearing on Installer Tool 
J-26904. 


CAUTION: The bearing has a grease seal at one end 
(fig. 2A-17). This seal must face the transmission clutch 
shaft when installed. 


(2) Position bearing in crankshaft bearing bore and 
tap Tool J-26904 with hammer to seat bearing in crank- 
shaft (fig. 2A-17). 
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Fig. 2A-17 Pilot Bearing Installation 


CAUTION: Do not allow the bearing to become cocked 
during installation. The bearing and installation tool 
must be kept parallel with the crankshaft centerline 
during installation. 


(3) Remove tool J-26904 and install clutch assembly 
as outlined under Clutch Installation. 


THROWOUT BEARING AND LEVER 


Removal 


(1) Remove transmission and clutch housing as out- 
lined under Clutch Removal. 

(2) Pull throwout lever straight out of lever opening 
in clutch housing to disengage throwout lever retaining 
clip from pivot ball stud (fig. 2A-18). 

(3) Slide throwout lever and bearing off front bear- 
ing cap and remove lever and bearing as assembly. 

(4) Slide throwout bearing out of lever. 


(1) Install throwout bearing in lever. Bearing must 
be positioned on top of lever guide spring (fig. 2A-19). 

(2) Lubricate bearing surface of front bearing cap 
with chassis grease. 

(3) Install assembled throwout bearing and lever. 
Slide bearing onto front bearing cap and install throw- 
out lever on pivot ball stud. Be sure lever and lever 
retaining clip are properly seated on ball stud. 

(4) Install transmission and clutch housing as out- 
lined under Clutch Installation. 
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Fig. 2A-18 Throwout Bearing and Lever Arrangement 
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Fig. 2A-19 Positioning Throwout Bearing In Lever 


FLYWHEEL 


Removal 


’ (1) Remove transmission and clutch assembly as 
outlined under Clutch Removal. 
(2) Remove flywheel attaching bolts and remove 
flywheel. 


NOTE: The flywheel and crankshaft flange have index 
marks stamped on them for assembly alignment refer- 
ence (fig. 2A-20). Be sure these marks are aligned during 
Slywheel installation. 


(1) Mount flywheel on crankshaft flange and install 
flywheel attaching bolts finger-tight. 

(2) Tighten flywheel attaching bolts alternately and 
evenly to 88 newton-meters (65 foot-pounds) torque. 
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(3) Install transmission and clutch assembly as out- 
lined under Clutch Installation. 





Fig. 2A-20 Crankshaft-To-Flywheel Index Marks 


TRANSMISSION CLUTCH SHAFT 


If the transmission clutch shaft must be replaced, 
remove and disassemble the transmission and replace 
the clutch shaft as outlined in Chapter 2B—Manual 
Transmission. 


CLUTCH PEDAL 


Removal 


(1) Disconnect battery negative cable. 

(2) Remove package tray, if equipped. 

(8) Remove fuse panel attaching screws and move 
panel aside. 

(4) Remove spring clip and clevis pin that retain 
clutch cable link to clutch pedal lever (fig. 2A-21). 

(5) Remove clutch and brake pedal pivot shaft lock- 
nut. Discard locknut. 

(6) Remove clutch pedal lever from pivot bolt and 
slide clutch pedal and pivot shaft out of pedal support 
bracket and brake pedal. 


Installation 


(1) Inspect clutch and brake pedal bushings. Re- 
place bushings if worn, cracked, scored, or distorted. 

(2) If clutch pedal is to be replaced, measure height 
of pedal stopscrew in original clutch pedal and install on 
replacement clutch pedal to same height. 
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Fig. 2A-21 Clutch and Brake Pedal Assembly 


(3) Install bushing on clutch pedal pivot shaft and 
insert pivot shaft through pedal support bracket (fig. 
2A-21), 


CAUTION: The pedal bushings have locating tabs 
which must be engaged in the locating slots in the pedal 
support bracket. 


(4) Install bushings on brake pedal, position pedal 
in pedal support bracket and slide clutch pedal pivot 
shaft through brake pedal and support bracket. 

(5) Install clutch cable lever on clutch pedal pivot 
shaft. Install replacement pivot shaft locknut. Tighten 
locknut to 68 newton-meters (50 foot-pounds) torque. 

(6) Position clutch cable link over clutch cable lever 
and install clevis pin and spring clip. 

(7) Install fuse panel and panel attaching screws. 

(8) Install package tray, if equipped. 

(9) Connect battery negative cable. 


CLUTCH CABLE 


Removal 


(1) Raise car. 

(2) Remove throwout lever boot retaining screw and 
remove boot. 

(3) Loosen clutch cable locknut and back off ad- 
juster nut to provide slack in cable. Slide cable toward 
clutch housing and disengage cable from throwout lever. 

(4) Remove clutch cable housing locknut (fig. 2A- 
Ly 

(5) Slide cable out of clutch housing boss. 

(6) Disengage cable from retaining spring. 

(7) Lower car. 

(8) Remove spring clip and clevis pin that retains 
cable link to clutch cable lever and remove link and cable 
from lever (fig. 2A-22). 
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(9) Disengage ball end of cable from cable link (fig. 


2A-22), 
(10) Remove screw attaching cable mounting bracket 
to dash panel and remove cable (fig. 2A-22). 


(1) Insert upper end of cable through dash panel. 
Position cable mounting bracket on dash panel and in- 
stall attaching screw. 

(2) Engage ball on upper end of cable in cable link 
and attach link to clutch cable lever using clevis pin and 
spring clip. 






CLEVIS 







(3) Route cable and housing through engine com- 
partment and under car. 

(4) Raise car. 

(5) Engage cable housing in retaining spring. 

(6) Insert lower end of cable through clutch housing 
boss and install cable locknut finger-tight (fig. 2A-11). 
Be sure rubber insulator at ball end of cable is posi- 
tioned between lever and cable ball. 

(7) Adjust clutch as outlined under Clutch 
Adjustment. 

(8) Install throwout lever boot and boot retaining 
screw. 

(9) Lower car. 
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Fig. 2A-22 Clutch Cable Arrangement 


SPECIFICATIONS 
Clutch Specifications 


Clutch Pedal Free Play 
SR4 - 150T 


Safe foi 2 Bie aR OR eerie ear 7/8 to 1-1/8 inch with 


1-1/8 inch preferred 
(2.2 to 2.8 cm with 
2.8 cm preferred) 


SS ps elle, «ESO we OntCe MRR, ae 1/2 to 1.00 inch with 


5/8 inch preferred 
(1.27 to 2.54 cm with 
1.58 cm preferred) 


Clutch Linkage Lubrication 
SR4 - 150T 


ee ee es Lubricate Bellcrank 


ball studs at 30,000 mile 
intervals with chassis lubricant. 


Clutch Cover Diameter 
SR4 - 150T 
HR1 


SR4 


oa 3 ee: 9.500 inches (24.13 cm) 
es eee oa 9.000 inches (22.87 cm) 


ein TU. & sent Fe ae a 9.125 inches (23.18 cm) 

ET os Ratan s aa. oe 9.000 inches (22.87 cm) 
RP eae, a rita Wa. 0558 er 8.500 inches (21.59 cm) 
Se ee ee Single diaphragm spring 


with multi-integral 
release fingers. 


ec ee Single plate, dry-disc 


with steel hub and integral 
cushion springs and riveted 
friction material. 


Clutch Housing Alignment 


Bore Concentricity to Centerline ....... 0.010 inch (0.254 mm) 
Mounting Face to Crankshaft Centerline . . .0.007 inch (0.018 mm) 


Torque Specifications 
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Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) 


Service 
Set-To 
Torque 
Clutch Cover Bolts: 
SES a0 | cee i ie Bes detec sienna in S22 ou SE ollpenddncytue) ccucceimasy tee sae eM 38 
Gia iE coy eed ocd va vol Sigcols an Rig EZ cosh GEA ten ee 31 
Clutch Housing-to-Engine Bolts: 
Ri! SAL. 9 2 a er eel. eke 73 
STA! 2 USCIS Yleley 93, ee ee ee ay ae nee By me aan ih ly OT 
== [SYohafof ih eee ee eee aN ee RON Eo a 58 
Clutch Housing-to-Transmission Bolts: 
SIRE INSIOIE 3 aoe ch cack ee en Re ak Oa, ee ae ee a 75 
FNS mre NSEC MECH Cy fo sik ck fn aout a, ash bo g> acres Gees na eee TAS 
Clutch Housing-to-Engine Dowel Bolt: 
SIGS UGICH) o. sepa a ne ena rye kee 35 
Starter Motor-to-Clutch Housing Bolt: 
SACOM rect a s oe eee oe ee nae eee ee yh a ae 24 
Eimear mse. Rent e. a (ha we aNeae s date & BN RO aliens. go ars 73 
Clutch Housing Spacer-to-Engine Block Bolt 
Siam OONMME ce Gse Od: i bake 6) ASUS Gi ows, ace ES: LO?) ees 16 
Clutch Cable Locknut: 
OREN: PAE ote tak ac RUls, steele, Ve RS ROR =. | eee 34 
Clutch Housing Inspection Cover Screws: 
InERYL so! 9 oe RS en RENEE RAO ae TORI REE eee Rg et Fy, 41 
Flywheel-to-Crankshaft Bolts: 
SEE em TOI BRN ke Veet shia LP cares: 4, <a: syidl 4.12 iad Me eae Jeet en 142 
MUR Bets brite. ates ie aitalays ee RON OME MO Lie o omic oo 88 
Throwout Lever Pivot Ball Stud Nuts: 
HURUS, 4st peep od OGat Oe pee ROPE MCL RRC Ce eUCp re Ceo MOREE 03.0 c 68 
Rear Crossmember Stud Nuts: 
SES ConI OOM Che Oe aC is is, Ru usin Suet, Sota Jolla ote imua Ao) ae eee 47 
EIRU nee! erate mares. MN, ies AS aS Sting SW RMS Ws a a 6 SRE 47 
Transmission Support Cushion-to-Crossmember Bolt: 
FLAS Liss oe, Beer ccna aEe ned Wiener ree mmen In eta, cpa gun. o 34 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


In-Use 
Recheck 
Torque 


30-47 
27-35 
62-84 
30-41 
50-64 


61-88 
62-84 


30-41 


18-34 
62-84 


12-20 
28-39 
34-47 


136-149 
80-96 


57-79 


41-54 
41-54 


27-41 


Service 
Set-To 
Torque 


105 


USA (ft. Ibs.) 


In-Use 
Recheck 
Torque 


22-35 
20-26 
46-62 
22-30 
37-47 


45-65 
46-62 


22-30 


13-25 
46-62 


9-15 
21-29 
25-35 


100-110 
59-71 


42-58 


30-40 
30-40 


20-30 
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Special Tools 


hae 


J-8001 
DIAL INDICATOR SET 


[OOS canal 





J-26833 J-26904 
PILOT PILOT J-5824-01 
BEARING REMOVER BEARING INSTALLER CLUTCH ALIGNMENT ARBOR 
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GENERAL 


Three manual transmission models are used in AMC 
cars, they are: Model 150T 3-Speed Transmission, Model 
SR4 4-Speed Transmission and Model HR1 4-Speed 
Transmission. 

Each transmission model is a fully synchronized unit 
providing synchromesh engagement in all forward gear 
ranges. Reverse gear is not synchronized in any trans- 
mission model. 

The forward range gears in each transmission model 
are helical-cut and are in constant mesh. The reverse 
gears are spur-cut and are not in constant mesh. 


Transmission Application 


Transmission Models 150T and SR4 are used in cars 
with six-cylinder engines only. Model 150T is the stand- 
ard equipment transmission with the Model SR4 avail- 
able as an option. 

Transmission Model HR1 is used in cars equipped 
with the two-liter four-cylinder engine only. 


All three transmission models are floor shift units. 
Column shift manual transmissions are not available in 
any car model. 

Transmission Model 150T has an externally mounted, 
adjustable-type floor shift linkage. Models SR4 and HR1 


have internal-type nonadjustable shift mechanisms 
with a reverse gear lockout. The lockout feature pre- 
vents accidental engagement in reverse when selecting 
any of the forward gears. 


Transmission Manufacturing Tolerances 


Transmission Models SR4 and HR1 are manufactured 
to Metric standard tolerances while the Model 150T is 
manufactured to American standard tolerances. When 
servicing any transmission model, use the specified 
thread-type fasteners only. 


Dynamic Absorber—Four-Cylinder Models 


A dynamic absorber is used on all AMC cars equipped 
with four-cylinder engine and manual or automatic 
transmission. The function of the absorber is to dampen 
out sympathetic driveline vibrations that may be gener- 
ated by engine operation. 

Two absorber designs are used. On cars with the HR1 
4-speed manual transmission, the absorber consists of a 
series of segmented steel weight-plates which are bolted 
together to form a single assembly. The absorber is 
attached to a mounting flange located on the transmis- 
sion extension housing. 

If the absorber is removed during service operations, 
it must be securely reinstalled in its original location 
before completing service operations. 
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TRANSMISSION IDENTIFICATION 


Model 150T 


The Model 150T transmission case is made of cast iron 
and the extension housing of cast aluminum. The top 
cover is a steel stamping. The floor shift mechanism 
consists of an externally mounted gearshift lever and 
linkage. 

The 150T has a nine-character identification number 
stamped on the left front case flange. Identification 
numbers are decoded as follows: 


Identification Number—Model 150T 


FEDE53214 
SERVICE SEQUENCE 
CODE NUMBER 
MONTH OF YEAR OF 
BUILD BUILD 
60212 


The first two letters of the identification number rep- 
resent the transmission service code. These letters iden- 
tify the transmission part number and speedometer 
drive gear application. 


Model SR4 


The Model SR4 transmission case, transmission cover 
and extension housing are cast aluminum. The internal 
single-rail shift mechanism is contained within the 
transmission cover assembly. 

The SR4 has an identification tag attached to the rear 
of the transmission which contains the AMC and vendor 
part numbers. This information is essential when order- 
ing replacement parts. If the tag is removed during 
service operations, be sure it is securely attached to the 
transmission case in the original location after com- 
pleting all service operations. 


Model HR1 


The Model HR1 transmission case is made of cast iron 
and the extension housing of cast aluminum. The top 
cover is a steel stamping. The internal single rail shift 
mechanism is contained within the transmission case. 

The HR1 has an identification tag attached to the 
extension housing by the lower-left extension housing- 
to-transmission case bolt. This tag contains the AMC 
and vendor part numbers. The information on this tag is 
essential when ordering replacement parts. If the tag is 
removed during service operations, be sure it is securely 
attached to the transmission in the original location 
after completing all service operations. 


Special Identification 


Cars built for sale in Georgia and Tennessee have 
certain components identified by a nonrepeating num- 
ber. On Model 150T transmissions, the number is 
stamped on the transmission extension housing. On 
Model SR4 transmissions, the number is stamped on a 
boss on the left side of the transmission case. On Model 
HRI transmissions, the number is stamped on the upper 
part of the extension housing adjacent to the shift lever 
mounting surface. 

The number used on Kenosha-built cars is the final 
line building sequence number followed by 78 to identify 
the year. 

The number used on Brampton-built cars is the body 
sequence number preceded by C (for Canada) and fol- 
lowed by 78 to identify the year. 

The sequence number on both Kenosha and Bramp- 
ton-built cars begins and ends with an asterisk (*) to 
prevent alteration by extension. 


GEARSHIFT PATTERN 


Model 150T 


The 150T gearshift pattern is in a standard “H” con- 
figuration (fig. 2B-1). The first-reverse and second-third 
gear positions are in the same horizontal planes respec- 
tively. A neutral detent position at the center of the “H” 
provides for crossover between the various gear 
positions. 


Models SR4-HR1 


The SR4 and HR1 gearshift patterns are also in an 
“H” configuration, however, an additional position for 
reverse is included (fig. 2B-2). An interlock system pre- 
vents accidental engagement of reverse gear when se- 
lecting any of the forward gear ranges. 

To select reverse gear in the SR4 or HR1 transmis- 
sion, first press the gearshift lever all the way down, 
then to the left and all the way forward (fig. 2B-2). To 
disengage reverse gear, simply move the gearshift lever 
back to the neutral detent. 


NOTE: On SR4 and HR1 transmissions, the gearshift 
lever must always be pressed down first, before reverse 
gear can be obtained. This movement disengages the 
interlock system components allowing the reverse gears 
to be engaged. 


LUBRICATION 


The recommended lubricant for all manual transmis- 
sion models is: SAE 80W-90 Gear Lubricant, API Grade 
GL-5, Use this lubricant whenever adding or replacing 
transmission lubricant. Refer to the Maintenance 
Schedule in Chapter B for lubricant inspection 
frequency. 
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The lubricant capacities of the three transmission 


models are: 


Models 150T and SR4: 1.41 Liters (3.0 pints U-S. 


measure). 


Model HR1: 1.13 Liters (2.4 pints U.S. measure). 


R 











Fig. 2B-1 


Condition 








TRANSMISSION 
SHIFTS HARD 


GEAR CLASH WHEN 
SHIFTING FROM 
ONE GEAR TO 
ANOTHER 


Gearshift Pattern—Model 150T 


CAUTION: Do not use any gear lubricants which con- 


tain ingredients such as lead, sulphur, or chlorine com- 


pounds. These ingredients are not compatible with the 


lubrication requirements of the three transmission 


models. 
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Service Diagnosis 


Clutch adjustment incorrect 
Clutch linkage or cable binding 


Shift rail binding (SR4, HR1) 







Gearshift linkage binding bent or 
incorrectly adjusted (150T) 





Internal bind in transmission 
caused by shift forks, selector 
plates, or synchronizer assemblies 


Clutch housing misalignment 


Incorrect lubricant 
Clutch adjustment incorrect 
Clutch linkage or cable binding 


Gearshift linkage binding, bent 
or incorrectly adjusted (150T) 


Fig. 2B-2 


(4) 


(5) 


(6) 


(7) 
(1) 
(2) 
(3) 
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Gearshift Pattern—Models SR4-HR1 


Correction 





Adjust clutch 
Lubricate or repair as necessary 


Check for mispositioned selector 
arm roll pin, loose cover bolts, shift 
worn shift rail bores, worn shift 
rail, distorted oil seal, or exten- 
sion housing not aligned with 

case. Repair as necessary 


Adjust linkage, correct binds, 
replace bent-damaged parts 


Remove, disassemble and inspect 
transmission. Replace worn or 
damaged components as necessary 
Check runout at rear face of clutch 
housing. Correct runout as out- 
lined in Chapter 2A 

Drain and refill transmission 
Adjust Clutch 


Lubricate or repair as necessary 


Adjust linkage, correct binds, 
replace bent-damaged parts. 
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Condition 


GEAR CLASH WHEN 
SHIFTING FROM 

ONE GEAR TO 
ANOTHER (Continued) 


TRANSMISSION 
NOISY 


JUMPS OUT OF 
GEAR 


Possible Cause 


(4) 


(5) 


(6) 


(3) 


(4) 


(5) 


(1) 


(2) 


(3) 


(4) 


(5) 


Service Diagnosis 


Clutch housing misalignment 


Lubricant level low or incorrect 
lubricant 


Gearshift components, or 
synchronizer assemblies worn 
or damaged 


Lubricant level low or incorrect 
lubricant 


Clutch housing-to-engine, or 
transmission-to-clutch housing 
bolts loose 


Dirt, chips, foreign material in 
transmission 


Gearshift mechanism or trans- 
mission gear, or bearing com- 
ponents worn or damaged 


Clutch housing misalignment 


Clutch housing misalignment 


Gearshift lever loose (HR1) 


Gearshift linkage bent or bind- 
ing (150T) 


Offset lever nylon insert worn or 
lever attaching nut loose 
(SR4, HR1) 


Gearshift mechanism, shift 
forks, selector plates, inter- 
lock plate, selector arm, 

shift rail, detent plugs, springs 
or shift cover) worn or damaged 


(4) 


(5) 


(6) 


(1) 


(2) 


(3) 


(4) 


(5) 


(1) 


(3) 


(4) 


(5) 


Correction 


Check runout at rear face of clutch 
housing. Correct runout as out- 
lined in Chapter 2A 


Drain and refill transmission and 
check for lubricant leaks if level 
was low. Repair as necessary 


Remove, disassemble and inspect 
transmission. Replace worn or 
damaged components as 
necessary 


Drain and refill transmission. 
If lubricant level was low, 
check for leaks and repair as 
necessary 


Check and correct bolt torque 
as necessary 


Drain, flush, and refill 
transmission 


Remove, disassemble and in- 
spect transmission. Replace 
worn or damaged components 
as necessary 


Check runout at rear face of clutch 
housing. Correct runout as out- 
lined in Chapter 2A 


Check runout at rear face of clutch 
housing. Correct runout as out- 
lined in Chapter 2A 


Check lever for worn fork. 
Tighten loose attaching bolts. 


Correct bind or replace bent parts. 


Remove gearshift lever and check 
for loose offset lever nut or 

worn insert. Repair or replace 

as necessary 


Remove, disassemble and in- 
spect transmission cover 
assembly. Replace worn or 
damaged components as 
necessary 
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Condition 


JUMPS OUT OF 
GEAR (Continued) 


WILL NOT SHIFT 
INTO ONE GEAR 


LOCKED IN ONE 
GEAR — CAN NOT 
BE SHIFTED OUT 
OF THAT GEAR 


Service Diagnosis 


Possible Cause 


(6) Clutch shaft or roller bearings 
worn or damaged 












Gear teeth worn or tapered, 
synchronizer assemblies worn 
or damaged, excessive end 
play caused by worn thrust 
washers or output shaft gears 










(8) 


Pilot bushing worn 








Gearshift selector plates, inter- 
lock plate, or selector arm, worn, 

damaged, or incorrectly assembled 
(SR4, HR1) 









Gearshift linkage broken, bent, 
or disconnected (150T) 





Shift rails, shift forks, detent 
plugs or springs, worn or incor- 
rectly assembled (150T) 






Shift rail detent plunger worn, 
spring broken, or plug loose 
(SR4, HR1) 







Gearshift lever worn or damaged 
(SR4, HR1) 








Synchronizer sleeves or hubs, 
damaged or worn. 








Gearshift linkage binding broken 
or bent (150T) 






Transmission shifter lever attaching 
nuts loose or levers are worn at 
shifter fork shaft hole (150T) 








Shift rail(s) worn or broken, shifter 
fork bent, setscrew loose, center 
detent plug missing or worn. 







Broken gear teeth on countershaft 
gear, clutch shaft, or reverse idler 
gear. 







Gearshift lever broken or worn, 
shift mechanism in cover incor- 
rectly assembled or broken, worn 

or damaged gear train components 
(SR4, HR1) 







(2) 


(3) 


(95) 


(6) 


(1) 


(2) 


(3) 


(4) 


(5) 


Correction 


Replace clutch shaft or roller 
bearings as necessary 


Remove, disassemble , and 
inspect transmission. Replace 
worn or damaged components 
as necessary 


Replace pilot bushing 


Remove, disassemble, and in- 
spect transmission cover 
assembly. Repair or replace 
components as necessary. 


Replace or repair linkage as 
necessary. 


Disassemble transmission and 
replace worn parts or assemble 
parts correctly. 


Tighten plug or replace worn 
or damaged components as 
necessary. 

Replace gearshift lever. 
Remove, disassemble and 
inspect transmission. Replace 


worn or damaged components. 


Correct bind, replace bent, 
broken components. 


Tighten nuts, replace worn levers. 


Inspect and replace worn or dam- 
aged parts. 


Inspect and replace damaged 
part. 


Disassemble transmission. Re- 
place damaged parts or assemble 
correctly. 
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BACKUP LAMP SWITCH 


All AMC cars equipped with a manual transmission 
use a ball and plunger-type, nonadjustable backup lamp 
switch. 

On Model 150T transmissions, the switch is located on 
the left side of the transmission extension housing and is 
actuated by the internally mounted first-reverse shift 
rail. 

On Model SR4 transmissions, the switch is located on 
the left side of the transmission case and is actuated by 
the internally mounted reverse lever. 

On Model HR1 transmissions, the switch is located on 
the right-rear side of the extension housing and is ac- 
tuated by the gearshift lever. 


Diagnosis—Backup Lamp Circult 


Refer to the wiring diagrams at the end of this volume 
for circuitry details and use a 12-volt test lamp when 
checking continuity throughout the circuit. 


Backup Lamp Switch Test 


(1) Check fuse and bulb condition. If OK, proceed to 
next step. 

(2) Turn ignition lock to ON position and shift 
transmission into reverse. 

(8) Disconnect wiring terminal connector at backup 
lamp switch and connect jumper wire across connector 
terminals. 

(4) If backup lamps illuminate, replace switch. If 
backup lamps do not illuminate proceed to next step. 

(5) Using 12-volt test lamp, check for current at tan 
color switch feed wire. If test lamp lights, proceed to 
Bulb Circuit Test. If lamp does not light, proceed to 
Switch Circuit Test. 


Bulb Circult Test 


(1) Disconnect transmission harness at dash panel 
harness and check continuity of transmission harness 
brown wire. If test lamp lights proceed to next step. If 
test lamp does not light, repair open between harness 
connector and backup lamp switch. 

(2) Disconnect’ dash harness at dash panel con- 
nector and check continuity of brown wire in dash har- 
ness. If test lamp lights, proceed to next step. If lamp 
does not light, repair open in dash harness or 
connectors. 

(8) Check continuity at both sides of dash panel 
connector. If test lamp lights, proceed to next step. If 
lamp does not light, replace or repair open in dash 
connector. 

(4) Remove left side door scuff plate and cowl trim 
panel and locate dash panel-to-body wire harness con- 
nector. Check for continuity in harness wires and con- 
nectors. If test lamp lights, proceed to next step. If lamp 
does not light, repair open in wires or between 
connectors. 


(5) Check current through body wiring harness con- 
nector. If test lamp lights proceed to next step. If lamp 
does not light, repair open between connector terminals. 

(6) Remove rear quarter trim panels and locate 
backup lamp switch-to-body wiring harness splice. 
Check current through splice and body harness con- 
nector. If test lamp lights, proceed to next step. If lamp 
does not light, repair open between body harness con- 
nector and splice. 

(7) Check continuity between splice and backup 
light bulb socket. Repair open wires or connectors as 
required. 


Switch Circult Test 


(1) Check continuity of tan color switch feed wire in 
transmission harness and dash panel harness as out- 
lined in steps (1) through (5) in Bulb Circuit Test. 

(2) Check continuity at both sides of dash panel 
connector. If test lamp lights, proceed to next step. If 
lamp does not light, replace or repair open in connector. 

(3) Check for continuity at directional signal switch 
flasher. If test lamp lights, repair open between flasher 
and dash panel harness connector. 


TCS SWITCH 


A TCS (transmission controlled spark) switch is used 
on six-cylinder AMC California cars only. On Model 
150T transmissions, the switch is located in the left side 
of the transmission case and is actuated by the second- 
third shift rail. On Model SR4 transmissions, the switch 
is located in the extension housing and is actuated by the 
shift rail. 


Diagnosis—TCS Switch 


(1) Shift transmission into neutral. 

(2) Connect wire lead of test lamp to battery posi- 
tive post. 

(3) Disconnect two-wire connector at solenoid vac- 
uum valve. 

(4) Touch probe end of test lamp to solenoid vacuum 
valve ground wire terminal at connector. Test lamp 
should light. If lamp does not light, proceed to next step. 

(5) Disconnect TCS switch wire at transmission. 

(6) Connect one end of jumper wire to switch wire 
connector, and other end to ground. 

(7) If test lamp lights when switch wire is grounded 
with jumper wire, TCS switch is defective. If test lamp 
does not light, switch wire is defective. 

(8) Shift transmission into high gear. Test lamp 
should go out. If lamp does not go out, TCS switch is 
defective. 


TRANSMISSION REMOVAL—MODELS 150T-SR4 


(1) Remove gearshift lever knob, bezel, boot, and 
gearshift lever. 
(2) Raise hood. 
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(3) Raise car on hoist. 

(4) Mark propeiler shaft and rear axle yokes for 
assembly reference. 

(5) Remove propeller shaft. 

(6) Disconnect speedometer cable, and backup lamp 
switch wires, and TCS switch wire if equipped. 

(7) On cars with SR4 transmission, disengage 
backup lamp switch wires from retaining clip on trans- 
mission cover. 

(8) Install support stand under clutch housing to 
support engine when transmission and rear crossmem- 
ber are removed. 

(9) On Pacer models, disconnect ground strap at 
support cushion bolt. 

(10) Remove stud nuts attaching rear crossmember 
to frame side sills. 

(11) On cars with catalytic converter, remove con- 
verter support bracket. 

(12) On Gremlin and Concord models, remove bolts 
and nuts attaching rear support cushion to crossmember 
and remove crossmember. 


NOTE: On Pacer models, the crossmember is removed 
with the transmission. 


(13) Remove two transmission-to-clutch housing 
lower attaching bolts and install two Guide Pins, Tool J- 
1434 in place of bolts. 

(14) Remove two remaining transmission-to-clutch 
housing bolts and remove transmission. 


CAUTION: Take care to avoid damaging the clutch 
shaft, pilot bushing, and driven plate during transmis- 
sion removal. 


(15) Remove throwout bearing and remove pilot 
bushing lubricating wick. Soak wick in engine oil. 


TRANSMISSION INSTALLATION—MODELS 150T-SR4 


(1) Install pilot bushing lubricating wick. Remove 
excess oil from wick before installation. 

(2) Shift transmission into first gear. 

(8) Carefully slide transmission into position over 
guide pins. 

(4) Rotate transmission output shaft and maneuver 
transmission as necessary to align clutch shaft and 
- driven plate splines. Do not disturb throwout bearing 
alignment during transmission installation. 

(5) Install two transmission-to-clutch housing up- 
per attaching bolts. Finger-tighten bolts only. 

(6) Remove Guide Pins, Tool J-1434, and install two 
lower transmission-to-clutch housing bolts. Tighten up- 
per and lower bolts to 55 foot-pounds (74.5 Nm) torque. 

(7) On Pacer models, position crossmember on 
frame side sills and install rear crossmember attaching 
stud nuts. Connect ground strap to support cushion bolt 
and tighten crossmember stud nuts to 30 foot-pounds 
(40.6 Nm) torque. 


(8) On Gremlin and Concord models, position rear 
crossmember on frame side sills and install attaching 
nuts. Finger-tighten nuts only. 

(9) On Gremlin and Concord models, install rear 
crossmember-to-support-cushion bolts and nuts and 
tighten bolts to 22 foot-pounds (29.8 Nm) torque. 
Tighten crossmember stud nuts to 30 foot-pounds (40.6 
Nm) torque. 

(10) Remove support stand from under clutch 
housing. 

(11) Connect speedometer cable, backup lamp switch 
wires, and TCS switch wires if equipped. 

(12) On cars with SR4 transmission, install backup 
lamp switch wires in retaining clip on transmission 
cover. 

(13) On cars with catalytic converter, install con- 
vertor support bracket. 

(14) Align propeller shaft and universal joint using 
alignment reference marks made during removal and 
connect shaft to rear yoke. Tighten universal joint clamp 
strap bolts to 18 foot-pounds (24.4 Nm) torque. 

(15) Lower car and close hood. 

(16) Install gearshift lever, boot, bezel, and knob. On 
cars with SR4 transmission, tighten gearshift lever at- 
taching bolts to 18 foot-pounds (24.4 Nm) torque. 


NOTE: The gearshift lever attaching bolts used on SR4 
transmissions are not metric-size bolts. 


TRANSMISSION REMOVAL—MODEL HRI 


(1) Remove gearshift lever. Refer to Transmission 
Service-Model HR1 for removal procedure. 

(2) Raise car. 

(3) Mark propeller shaft and axle yokes for assem- 
bly alignment reference. 

(4) Disconnect propeller shaft at axle yoke and re- 
move shaft. 

(5) Disconnect speedometer cable and adapter at 
transmission. 

(6) Disconnect backup lamp switch wires and dis- 
engage wire harness from clips on transmission top 
cover. 

(7) Disconnect starter motor cable and remove 
starter motor. 

(8) Remove screw attaching throwout lever pro- 
tective boot to clutch housing and remove boot. 

(9) Loosen clutch cable locknut and back off ad- 
juster nut to create slack in cable. Slide cable toward 
clutch housing until rubber cushion and cable ball end 
can be disengaged from throwout lever. Disengage cable 
from lever. 

(10) Remove inspection cover at front of clutch 
housing. 

(11) Remove bolts attaching catalytic converter sup- 
port bracket to transmission rear support. 

(12) Place support stand under front of engine. 
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(18) Remove nuts and bolts attaching transmission 
support cushion to crossmember. 

(14) Remove nuts attaching rear crossmember to 
side sill studs and remove crossmember. Manuever 
crossmember as necessary to clear exhaust pipe. 

(15) Support transmission using transmission jack. 

(16) Remove clutch housing-to-engine bolts. 

(17) Remove clutch housing and transmission as 
assembly. 


TRANSMISSION INSTALLATION—MODEL HR1 


(1) Install transmission and clutch housing as as- 
sembly. Manuever transmission as necessary to install. 


NOTE: If the downward angle of the engine is not 
sufficient to permit transmission installation, raise the 
front of the engine. 


(2) Install clutch housing-to-engine bolts. Tighten 
bolts to 73.2 Nm (54 foot-pounds) torque. 

(3) Position rear crossmember on side sills and in- 
stall stud nuts finger tight only. 

(4) Remove transmission jack. 


(5) Install support cushion-to-crossmember attach- 
ing bolts. Tighten bolts to 47.4 Nm (85 foot-pounds) 
torque. 

(6) Tighten rear crossmember stud nuts to 47.4 Nm 
(85 foot-pounds) torque. 

(7) Remove engine support stand. 

(8) Connect speedometer cable and cable adapter to 
transmission. 

(9) Connect clutch cable to throwout lever and ad- 
just clutch as necessary. Refer to clutch adjustment 
procedure for cars with four-cylinder engine in Chapter 
2A. 

(10) Connect backup lamp switch wires and engage 
wire harness in retaining clips on transmission top 
cover. 

(11) Install clutch housing inspection cover. 

(12) Install catalytic converter support bracket bolts. 
(13) Install starter motor and connect cable to motor. 
(14) Connect propeller shaft to rear axle yoke. Index 
shaft to yoke using alignment marks made at dis- 
assembly. Tighten universal joint clamp strap bolts to 
24.4 Nm (18 foot-pounds) torque. 

(15) Install gearshift lever. Refer to Transmission 
Service-Model HR1 for installation procedure. 

(16) Lower car. 
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GEARSHIFT LINKAGE 


Adjustment 


(1) Place both transmission shifter levers in neutral 
(levers are attached to transmission shift shafts). 

(2) Loosen second-third shifter lever attaching nut 
and adjustment bolt. 

(8) Place first-reverse shift rod in neutral position. 

(4) Align second-third shift rod notch with first- 
reverse shift rod notch and tighten adjustment bolt and 
attaching nut. 

(5) Operate gearshift lever. Check for smooth 
crossover and full engagement in all gear positions. 


Removal 

(1) Remove gearshift lever knob, bezel, boot and 
insulator (fig. 2B-3). 

(2) Remove gearshift lever retainer bolts, unhook 
crossover spring and remove gearshift lever and crosso- 
ver spring. 

(3) Raise car on hoist. 


(4) Disconnect shift rods at transmission shifter 
levers. 

(5) Slide shift rods forward and out of bushings in 
gearshift lever retainer. 

(6) Remove gearshift lever retainer mounting bolts 
and remove retainer. 


Inspection 


Inspect the shift rod notches, gearshift lever, pivot 
ball, pivot ball seat, gearshift lever retainer, and shift 
rod bushings for wear, cracks, or distortion. Inspect the 
crossover spring pin and pin bore in the pivot ball for 
wear or distortion. Inspect the crossover spring for loss 
of tension and inspect the shift rods for worn notches or 
for being bent. Replace any parts that exhibit the condi- 
tions just described. 


(1) Install gearshift lever retainer. 
(2) Position shift rods in bushings located in re- 
tainer and connect rods to transmission shifter levers. 


(8) Lower car. 

(4) Position gearshift lever, pivot ball seat and pivot 
ball in gearshift lever retainer. 

(5) Install gearshift lever retainer mounting bolts. 

(6) Hook crossover spring on crossover spring pin. 

(7) Install insulator, boot, bezel and knob. 
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Fig. 2B-3 Gearshift Linkage—Model 150T 
TRANSMISSION DISASSEMBLY 


CAUTION: All threaded holes and bolts used in the 
Model 150T are machined to American Standard sizes. 
Do not attempt to substitute a different thread-type bolt 
if the original ones are lost. 


(1) Remove transmission shifter levers from shift 
fork shafts (fig. 2B-4). 
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(2) Remove lower extension housing bolt (fig. 2B-5) 
and drain transmission lubricant from case. 

(3) Remove top cover and gasket. 

(4) Remove TCS switch from left side of case, if 
equipped, and remove backup light switch from left side 
of extension housing (fig. 2B-4). 

(5) Remove long detent spring from case detent 
bore (fig. 2B-4). 

(6) Remove upper detent plug from detent bore 
with magnet or tip case on side and allow plug to fall 
out. Do not lose plug. 

(7) Remove extension housing and gasket. 

(8) Remove speedometer drive gear retaining snap 
ring from output shaft and remove gear and lock ball. 


NOTE: The gear is located on the shaft by a lock ball 
which seats in a counterbore in the shaft and a recess 
molded into the speedometer drive gear bore. 


(9) Remove large locating snap ring from rear bear- 
ing and smaller retaining snap ring from output shaft. 

(10) Punch alignment marks in front bearing cap 
and transmission case for assembly reference and re- 
move cap and gasket. 

(11) Remove large locating snap ring from front 
bearing, but do not remove smaller retaining snap ring 
from clutch shaft. 

(12) Remove fill plug from right side of case (fig, 2B- 
4), 

(13) Remove countershaft roll pin using 4.76 mm 
(3/16) pin punch. Roll pin is accessible through fill plug 
hole in case. Be sure roll pin is driven out of counter- 
shaft completely. 


NOTE: Do not attempt to retrieve the roll pin after 
driving it out. The pin can easily be retrieved after the 
output shaft assembly is removed. 


(14) Remove countershaft. Insert Countershaft 
Loading Tool J-25282 in front case bore and tap lightly 
on loading tool to drive countershaft out rear of case 
(fig. 2B-6). 

(15) Shift synchronizer sleeves into neutral position. 

(16) Remove rear bearing from output shaft and case 
using Bearing Remover Tool J-8157-01 (fig. 2B-7). 

(17) Remove setscrew from first-reverse shift fork 
and slide shift rail out rear of case. 


NOTE: The first-reverse fork is at the rear of the case 
and is physically larger than the second-third fork. 


(18) Move first-reverse sleeve and gear forward and 
rotate first-reverse shift fork upward and out of case. 

(19) Move second-third shift fork rearward until set- 
screw in fork is accessible. 

(20) Remove setscrews, rotate shift rail 90° with 
pliers to clear bottom detent plug (fig. 2B-8), and remove 
center detent plug with magnet or tip case on side and 
allow plug to fall out. Do not lose plug. 
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Fig. 2B-4 Model 150T 3-Speed Transmission—Exploded View 





. Gear, Countershaft 
. Needle Bearing, Counter- 


shaft Gear (25) 


. Retainer, Countershaft 


Needle Bearing 


. Washer, Thrust, Counter- 


shaft Gear 


. Countershaft 

. Pin, Roll, Countershaft 

. Bolt, Front Bearing Cap (4) 

. Cap, Front Bearing 

. Oil Seal, Front Bearing Cap 

. Gasket, Front Bearing Cap 

. Ring, Retaining (Snap), Front 


Bearing to Clutch Shaft 


. Ring, Locating (Snap), Front 


Bearing 


. Shaft, Clutch 

. Bearing, Front 

. Bearings, Clutch Shaft Roller 
. Case, Transmission 

. O-Ring, Shift Fork Shaft 

. Shaft, Shift Fork 

. Setscrew, Second — Third 


Shift Fork 


. Fork, Second — Third Shift 
. Plug, Transmission Fill 


42922 


MANUAL TRANSMISSION 2B-11 








| 


DRAIN 
BOLT 


80012 


Fig. 2B-5 Fill Plug and Drain Bolt Location 
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Fig. 2B-6 Countershaft Removal/Installation 


(21) Remove second-third shift rail using long, thin 
punch 6.35 mm (1/4-inch) diameter or less. Insert punch 
through access hole in rear of case and remove rail and 
expansion plug located in shift rail bore at front of case. 

(22) Remove bottom detent plug and short detent 
spring from detent bore in case. 

(23) Rotate second-third shift fork upward and out of 
case. 

(24) Remove clutch shaft, front bearing, and block- 
-ing ring as assembly using Bearing Remover Tool J- 
6654-01 (fig. 2B-9). Retrieve clutch shaft roller bearings 
that fall into case after output shaft is removed. 


CAUTION: Do not allow the puller screws of Bearing 
Remover Tool J-6654-01 to damage the threaded holes 
(for the front bearing cap attaching bolts) in the front of 
the case. 


(25) Remove output shaft assembly. Tilt spline end 
of shaft downward and lift gear end upward and out of 
case. First-reverse sleeve and gear must pass through 
notch at right rear side of case. 
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Fig. 2B-7 Rear Bearing Removal 
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Fig. 2B-8 Rotating Shift Rall 


(26) Remove countershaft gear and loading tool as- 
sembly and remove roll pin, thrust washers and counter- 
shaft needle bearing retainers. 

(27) Remove shift fork shafts and any clutch shaft 
roller bearings or countershaft gear needle bearings that 
may have fallen into case during disassembly. 
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Fig. 2B-9 Clutch Shaft Removal 


(28) Remove Countershaft Loading Tool J-25232 
from countershaft gear and remove bearing retainers 
and needle bearings from each end of gear. 


NOTE: A total of 50 needle bearings are used—25 at 
each end of the gear. 


(29) Remove reverse idler gear and thrust washers. 
Tap reverse idler gear shaft with plastic hammer until 
end of shaft that has roll pin clears counterbore at rear 
of case and remove shaft (fig. 2B-10). 


Disassembly—Output Shaft Gear Train 


(1) Remove snap ring from front of output shaft. 

(2) Remove second-third synchronizer assembly 
and second gear. Punch alignment marks on hub and 
sleeve for assembly reference. 

(3) Remove insert springs from second-third syn- 
chronizer, remove three inserts, and separate sleeve 
from synchronizer hub. 


NOTE: Observe the position of the insert springs and 
inserts before removal for assembly reference. 


(4) Remove snap ring and tabbed thrust washer 
from shaft and remove first gear and blocking ring. 

(5) Remove first-reverse hub retaining snap ring. 

(6) Remove first-reverse sleeve and gear, insert 
spring, and three inserts from hub. 
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Fig. 2B-10 Reverse Idler Gear Shaft Removal/Installation 


NOTE: Observe the position of the inserts and spring 
before removal for assembly reference. 


(7) Remove hub from output shaft using arbor 
press. 


CAUTION: Do not attempt to hammer the press-fit 
hub from the shaft. Hammer blows will damage both 
hub and shaft. 


Disassembly—Clutch Shaft 


(1) Remove clutch bearing retaining snap ring. 
(2) Remove front bearing from shaft using Arbor 
Press and Bearing Remover Tool J-6654-01. 


CAUTION: Do not attempt to drive the bearing from 
the shaft with a hammer. Hammer blows will damage 
both the bearing and shaft. 


CLEANING AND INSPECTION 
Cleaning 


Thoroughly wash all parts in solvent and dry them 
using compressed air. Do not dry the front or rear roller 
bearings with compressed air. Air dry the bearings or 
use a clean cloth or paper towel only. 

Clean the countershaft needle bearings and clutch 
shaft roller bearings by wrapping them in a clean shop 
cloth and submerging them in solvent. Or, place the 
bearings in a shallow parts cleaning tray and cover them 
with solvent. Air dry the bearings or use a clean shop 
cloth or paper towel only. 
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Inspect the transmission components for wear or 
damage. Replace any components that exhibit the fol- 
lowing conditions. 


Case 


¢ Cracks in bores, sides, bosses, or at bolt holes. 
¢ Stripped threads in bolt holes. 


e Nicks, burrs, rough surfaces in shaft bores or on 
gasket surfaces. 


Gear and Synchronizer Assemblles 


¢ Broken, chipped, or worn gear teeth. 

¢ Damaged splines on synchronizer hubs or sleeves. 

¢ Broken or worn teeth or excessive wear of blocking 
rings. 

¢ Bent or broken inserts. 

e Weak insert springs. 

eDamaged needle bearings or bearing bores in 
countershaft gear. 

e Wear or galling of countershaft, clutch shaft, or 
idler shaft splines. 

e Worn thrust washers. 

¢ Nicked, broken, or worn output shaft or clutch shaft 
splines. 

e Bent, distorted, weak snap rings. 

e Worn bushings in reverse idler gear. 

¢ Rough, galled, or broken front or rear bearing. 


TRANSMISSION ASSEMBLY 


(1) Lubricate reverse idler gear shaft and bushings 
with transmission lubricant. 

(2) Coat reverse idler gear thrust washers with pet- 
roleum jelly and position thrust washers in case. Be sure 
to engage thrust washer locating tabs in locating slots in 
case. 

(8) Position reverse idler gear in case. Align gear 
bore, thrust washers, and case bores, and install reverse 
idler gear shaft from rear of case. Be sure to align and 
seat shaft roll pin in counterbore at rear of case (fig. 2B- 
10). 

(4) Measure reverse idler gear end play by inserting 
feeler gauge between thrust washer and gear. End play 
should be 0.1016 to 0.4572 mm (0.004 to 0.018-inch). If 
end play exceeds 0.4572 mm (0.018 -inch), remove idler 
gear and replace thrust washers. 

(5) Coat needle bearing bores in countershaft gear 
with petroleum jelly. 

(6) Insert Countershaft Loading Tool J-25232 in 
gear bore and install 25 needle bearings at each end of 
gear. 

(7) Coat two needle bearing retainers with petro- 
leum jelly and install one retainer at each end of gear. 


(8) Coat countershaft gear thrust washers with pet- 
roleum jelly and position thrust washers in case. Be sure 
to engage thrust washer locating tabs in locating slots in 
case. 

(9) Insert countershaft in rear case bore just far 
enough to hold rear thrust washer in position. This 
prevents thrust washer from being displaced during 
countershaft gear installation. 

(10) Position countershaft gear in case. Align gear 
bore, thrust washers, and case bores and install counter- 
shaft (fig. 2B-6). 


NOTE: Do not install the countershaft roll pin at this 
time and do not remove the countershaft loading tool 
completely. 


(11) Measure countershaft end play by inserting feel- 
er gauge between front thrust washer and countershaft 
gear. End play should be 0.1016 to 0.4572 mm (0.004 to 
0.018-inch). If end play exceeds 0.4572 mm (0.018-inch), 
remove gear and replace thrust washers. 

(12) Install loading tool completely into countershaft 
gear after checking, or correcting end play. Allow gear 
to remain at bottom of case and leave countershaft in 
rear case bore to hold rear thrust washer in place. 


NOTE: The countershaft gear must remain at the bot- 
tom of the case in order to provide sufficient clearance 
for installation of the output and clutch shaft 
assemblies. 


(18) Install short lower detent spring in detent bore 
in case (fig. 2B-11). Drop spring into position at bottom 
of second-third shift rail bore. 

(14) Insert lower detent plug in detent bore in case. 
Drop plug into place on top of detent spring. If plug 
becomes cocked in bore, plug can be repositioned using 
small magnet and screwdriver. 
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Fig. 2B-11 Installation Sequence—Detent Plugs and Springs 
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(15) Coat splines and machined surfaces of output 
shaft with transmission lubricant and start first-reverse 
sychronizer hub on output shaft splines by hand. Slotted 
end of hub must face front of shaft. 

(16) Install hub completely using arbor press and 
install retaining snap ring in most rearward groove (fig. 
2B-18). 


CAUTION: Do not attempt to drive the hub onto the 
shaft using a hammer. Hammer blows will damage both 
the hub and splines. 
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Fig. 2B-12 Installing Retaining Snap Ring In First-Reverse Hub 


(17) Coat splines of first-reverse hub with transmis- 
sion lubricant. 

(18) Install first-reverse sleeve and gear halfway 
onto hub with gear end of sleeve facing rear of shaft. 
Align sleeve and hub using alignment marks made dur- 
ing disassembly. 

(19) Install insert spring in first-reverse hub. Be sure 
spring is bottomed in hub and covers all three insert 
slots. 

(20) Install three T-shaped inserts in hub with small 
ends in hub slots and large ends inside hub (fig. 2B-12). 

(21) Push inserts into hub until they seat on insert 
spring, and slide first-reverse sleeve and gear over in- 
serts until inserts engage in sleeve (fig. 2B-13). 

(22) Coat bore and blocking ring surface of first gear 
with transmission lubricant and install blocking ring on 
tapered surface of gear. 

(23) Install first gear on output shaft and rotate gear 
until notches in blocking ring engage inserts in first- 
reverse hub. 

(24) Install tabbed thrust washer on output shaft 
with sharp edge facing outward, and install retaining 
snap ring (fig. 2B-14). 
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Fig. 2B-13 Snap Ring and Insert Spring Position—First-Reverse Hub 
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Fig. 2B-14 First Gear Thrust Washer Installation 


(25) Coat bore and blocking ring surface of second 
gear with transmisson lubricant and install second gear 
blocking ring on tapered surface of gear. 

(26) Install second gear on output shaft with tapered 
surface of gear facing front of output shaft. 

(27) Install one insert spring in gear train side of 
second-third hub. Be sure spring covers all three insert 
slots in hub. 

(28) Align second-third sleeve and hub using align- 
ment marks made during disassembly and start sleeve 
onto hub. 
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(29) Install three inserts in hub slots and on top of 
insert spring, and push sleeve completely onto hub to 
engage inserts in sleeve (fig. 2B-15). 

(30) Install remaining second-third insert spring in 
exact same position as first spring. Ends of both springs 
must align and cover same slots in hub. 


NOTE: The inserts have a small lip on each end. When 
correctly installed, this lip will fit over the insert spring 
(fig. 2B-15). 


(31) Install second-third synchronizer assembly on 
output shaft and rotate second gear until notches in 
blocking ring engage inserts in second-third synchro- 
nizer assembly. 
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Fig. 2B-15 Second-Third Synchronizer Assembly 


(32) Install retaining snap ring on output shaft and 
measure end play between snap ring and second-third 
synchronzier hub using feeler gauge (fig. 2B-16). End 
play should be 0.1016 to 0.3556 mm (0.004 to 0.014 inch). 
If end play exceeds 0.3556 mm (0.014 inch), replace 
thrust washer and all snap rings on output shaft 
assembly. 


(33) Install output shaft and geartrain assembly in 
case. Be sure first-reverse sleeve and gear is in neutral 
position ’so gear end of sleeve will clear notch at top of 
case. 

(34) Move second-third sleeve rearward and position 
-second-third shift fork in groove of sleeve. Be sure set- 
screw hole in shift fork is facing upward. 


NOTE: The tapered end of the shift rail must face the 
front of the case. 


(35) Rotate shift rail until detent notches in rail face 
bottom of case. 

(36) Insert Phillips screwdriver into detent bore, 
compress lower detent plug and spring and push shift 
rail into rear bore. Move rail inward until detent plug 
engages forward notch in shift rail which is second gear 
position. 





Fig. 2B-16 Measuring Second-Third Synchronizer End Play 


(37) Install setscrew in shift fork and move second- 
third synchronizer to neutral position. 

(88) Install center detent plug in detent bore. When 
second-third synchronizer is in neutral position, top of 
plug should be slightly below surface of first-reverse 
shift rail bore. 

(39) Move first-reverse synchronizer forward to first 
gear position. 

(40) Place first-reverse shift fork in groove of sleeve 
with setscrew hole in fork facing upward. 

(41) Rotate fork into position, engage fork in shift 
fork shaft, and install first-reverse shift rail through 
rear case bore and into fork. 

(42) Rotate shift rail until detent notches in rail face 
upward. 

(43) Move shift rail inward until setscrew hole in 
fork and setscrew bore in shift rail are aligned and 
install setscrew. 

(44) Place first-reverse sleeve and gear in neutral 
position. 

(45) Press front bearing on clutch shaft and install 
retaining snap ring on shaft and large locating snap ring 
in bearing groove. 


NOTE: The snap ring groove in the front bearing must 
face the front of the clutch shaft. 


(46) Coat clutch shaft roller bearing bore with petro- 
leum jelly (only) and install 15 roller bearings. 


CAUTION: Do not use chassis grease or a similar 
“heavy” grease in the clutch shaft bearing bore. This 
type grease will plug the lubricant holes in the shaft and 
prevent proper lubrication of the roller bearings. Use 
petroleum jelly only. 


(47) Coat blocking ring surface of clutch shaft with 
transmission lubricant and install blocking ring on 
shaft. 
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(48) Support output shaft assembly and insert clutch 
shaft into front bearing bore of case. 


(49) Seat output shaft pilot hub in clutch shaft roller 
bearings and seat front bearing (and clutch shaft) in 
case using plastic or rawhide mallet. 


(50) Apply thin film of sealer to front bearing cap 
gasket and position gasket on case. Be sure cutout in 
gasket is aligned with oil return hole in case. 


(51) Remove front bearing cap oil seal using screw- 
driver and install replacement oil seal using Installer 
Tool J-25308 (fig. 2B-17). 


(52) Install front bearing cap and tighten attaching 
bolts to 44.7 newton meters (33 foot-pounds) torque. 
Position cap on case using alignment marks made at 
disassembly. Be sure oil return slot in cap is aligned 
with oil return hole in case. 


INSTALLER 
TOOL 


OIL RETURN J-25233 


SLOT 





A42792 


Fig. 2B-17 Front Bearing Cap Oll Seal Installation 


(53) Install large locating snap ring on rear output 
shaft bearing and install bearing on shaft with snap ring 
groove facing rear of shaft. 


(54) Seat rear bearing in case using Installer Tool J- 
25234 (fig. 2B-18) and install rear bearing retaining snap 
ring on output shaft. 


(55) Install speedometer drive gear lock ball in shaft, 
slide gear onto shaft and over lock ball, and install gear 
retaining snap ring. 
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Fig. 2B-18 Rear Bearing Installation 
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Fig. 2B-19 Extension Housing Oll Seal Installation 


(56) Align bores in case, countershaft gear and front 
thrust washer and start countershaft into countershaft 
gear. Before countershaft is completely installed, be 
sure that roll pin hole in countershaft is aligned with roll 
pin holes in case. When holes are aligned, tap con- 
tershaft into place, remove loading tool, and install roll 
pin in case. 


NOTE: A magnet can be used to insert and start the 
roll pin into the hole in the case. 


(57) Coat extension housing gasket with sealer and 
position gasket on case. 

(58) Remove extension housing oil seal using screw- 
driver and install replacement seal using Installer Tool 
J-9617 (fig. 2B-19). 

(59) Coat extension housing-to-case bolts with sealer 
and install extension housing. Tighten attaching bolts to 
62.8 newton meters (46 foot-pounds) torque. 
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(60) Coat edges of expansion plug with sealer and 
install it in second-third shift rail bore at front of case. 
Be sure plug is fully seated in bore, and is approximately 
1.5875 mm (1/16 inch) below surface of case. 


(61) Install upper detent plug in detent bore, and 
install long detent spring on top of plug. 


(62) Install transmission fill plug and tighten to 15 
foot-pounds torque. 


(63) Install backup lamp switch in extension housing 
and TCS switch in case if equipped. Tighten switches to 
24.4 newton meters (18 foot-pounds) torque. 


(64) Place transmission in gear and pour 1.41 litres 
(3.0 pints) of transmission lubricant over gear train 
and into case while rotating clutch shaft. Check trans- 
mission operation in all gear positions. 

(65) Coat top cover gasket with sealer and position 
gasket on case. 

(66) Install top cover on case and install attaching 


bolts. Tighten bolts to 29.8 newton meters (22 foot- 
pounds) torque. 


(67) Install shifter levers on shift fork shafts and 
tighten retaining nuts to 27.1 newton meters (20 foot- 
pounds) torque. 


SPECIFICATIONS 


Transmission Specifications 


Lubrication Frequency 


Inspection/Correct Fill Level............, Every 5,000 Miles 
Lubricants 

Recommendédinn, vcs tas as SAE 80W-90 Gear Lubricant 

Acceptableys i can «oma vs SAE 80W or 90W Gear Lubricant 


CAUTION: Gear lubricants containing ingredients such as lead, sulphur, 
or chlorine compounds must not be used. 


Capacity 
MetniciVieasurei ins ssuetonen «ber eees ce ow ow wl aes 1.41 liters 
RIS MIGECUN@r mires stuniaoate cles a,c & sud Sy eee cea 3.0 pints 
U8 tie eG AUN G teeta ect reman vrienenoIpaitiiuioninesmes ails Aven ates 3.5 pints 


End Play Tolerance 


Countershaft Gear to Case............ 0.004 to 0.018 inch 

(0.102 to 0.457 mm) 
Reverse Idler Gearto Case............ 0.004 to 0.018 inch 

(0.102 to 0.457 mm) 
Output Shaft Gear Train End Play ....... 0.004 to 0.014 inch 

(0.102 to 0.356 mm) 

Gear Ratios 

FivStis!c..o aero nek oie 3. Ge NPR evant, Wee een Van Iama) rmeceer 2.56:1 
SQCONG) otc scemuiele wonphnetic SURE» yuu oleae ave pea 7634 
Dhilise ere arenes) Seat h eras ncaa el Ser tre e cer era. clases coer 2.03:1 
PROVOPSG is sti: 5 sehen Ws eRe Soe tae ee 3.7731 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


BECKUPILIBINDIGWILCN) 6s iae cise & 6a: ew Aye GU) a. RET eae game 
EXtanisioniOUSINGIBOlte) ctr ie 5: 2% 5 © 1.0 set One RCuemMn nae Gite aie WR eee 
PillPlGMnpe mirc ccs shies sc a aura acne bate tte aunt mnie 
FrontipearingiCapiBoltess.: fea 66 Mw G4 ton hw are ae we a ew 
Resiecrossmembenstud NUt oc ss ese ie we ee re ewes 
Rear Support Cushion-to-Transmission Bolt... ........ 500s e ee 
Shifterslieventhetaimingi Nuts). (cb, oe sia els ss b's sev ais Wher we 0 & 
TiGMICGVErsOISM ECBO Llc 6 ss és ee etn es ea as nS 
Transmission Controlled Spark (TCS) Switch .............0004 
Transmission-to-Clutch Housing Bolt... 6... 0... eee ee ee eee 


Metric (N-m) USA (ft. Ibs.) 
Service Service 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
etna Re tnaeer 24 20-27 18 15-20 
MPN aah: F 62 57-68 46 42-50 
tated a. ¢ 20 14-27 15 10-20 
‘4, ao eiaugeale 45 41-49 33 30-36 
ha tema 41 38-43 30 28-32 
a Se 30 27-33 22 20-24 
sie, SOS 2 24-31 20 18-23 
ties 30 27-34 22 20-25 
‘ao pee 24 20-27 18 15-20 
Rr rodiatic: - 75 61-88 55 45-65 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


60318 


2B-18 MANUAL TRANSMISSION 


Special Tools 


J-25233 FRONT 
BEARING CAP 
SEAL INSTALLER 





J-9617 EXTENSION 
HOUSING SEAL 
INSTALLER 


J-8157 REAR 
BEARING 
REMOVER 





J-25232 
COUNTERSHAFT 
LOADING TOOL 







J-6654-01 FRONT 
BEARING 
REMOVER 





J-25234 REAR BEARING INSTALLER 


A42795 
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TRANSMISSION SERVICE — 
MODEL SR4 


Page 
Cleaning and Inspection 2B-23 


Gearshift Lever 2B-18 
Special Tools 28-28 


Page 
Specifications 2B-27 


Transmission Assembly 28-23 
Transmission Disassembly 2B-19 





GEARSHIFT LEVER 
Removal 


(1) Shift transmission into neutral. 

(2) Remove screws attaching gearshift lever bezel 
to floorpan (fig. 2B-20). 

(3) Pull bezel and boot upward on gearshift lever to 
provide access to lever attaching bolts. 

(4) Remove bolts attaching gearshift lever to lever 
mounting flange on transmission extension housing (fig. 
2B-20). 


(5) Pull gearshift lever straight up-and-out of 
transmission extension housing. 


Installation 


(1) Install gearshift lever in transmission extension 
housing. Be sure gearshift lever fork is seated on offset 
lever bushing. 

(2) Align gearshift lever mounting flange on exten- 
sion housing and install lever attaching bolts. Tighten 
bolts to 18 foot-pounds (24.4 Nm) torque. 
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NOTE: The gearshift lever attaching bolts are not met- 
ric size bolts. 


(3) Position boot and bezel on floorpan and install 
bezel attaching screws. 
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Fig. 2B-20 Gearshift Lever—Model SR4 


TRANSMISSION DISASSEMBLY 


CAUTION: Except for the gearshift lever attaching 
bolts and fill plug, all threaded holes and bolts used in 
the Model SR4 Transmission case are metric sizes. Do 
not attempt to substitute a different thread-type bolt if 
the original ones are lost. 


(1) Remove large access plug from extension hous- 
ing using hammer and punch (fig. 2B-21). 

(2) Remove flanged nut attaching offset lever to 
shift rail (fig. 2B-22) and remove offset lever. 

(8) Remove extension housing drain bolt (fig. 2B-23) 
and drain lubricant. 

(4) Remove remaining extension housing attaching 
bolts and remove housing and gasket. 

(5) Remove extension housing oil seal (fig. 2B-24). 
Use screwdriver to pry seal out of housing. 

(6) Remove rear crossmember from extension hous- 
ing if crossmember or housing require replacement. 

(7) Remove transmission cover assembly and gas- 
ket. Discard cover gasket. 


NOTE: Two of the transmission cover attaching bolts 
are alignment-type dowel bolts (fig. 2B-25). Note the 
location of these bolts for assembly reference. 











Fig. 2B-21 Access Plug Removal 


FLANGED NUT 
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Fig. 2B-22 Offset Lever Retaining Nut 
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Fig. 2B-23 Drain Bolt and Fill Plug Location 
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OBNAAGSWN= 


. THIRD — FOURTH SHIFT FORK 32. 
. SELECTOR INTERLOCK PLATE 33. 
. SELECTOR ARM PLATE (2) 34. 
. SELECTOR ARM 35. 
. SELECTOR ARM ROLL PIN 36. 
FIRST — SECOND SHIFT FORK INSERT 37. 
. FIRST — SECOND SHIFT FORK 38, 
. SHIFT RAIL PLUG 39. 
. TRANSMISSION COVER GASKET 
. TRANSMISSION COVER 40. 
. TRANSMISSION COVER DOWEL BOLT (2) 41. 
. CLIP 
. TRANSMISSION COVER BOLT (8) 43. 
. SHIFT RAIL O-RING SEAL 44. 
. SHIFT RAIL OIL SEAL 45. 
. SHIFT RAIL 46. 
. DETENT PLUNGER 47. 
. DETENT SPRING 48. 
. DETENT PLUG 49. 
. FILL PLUG 50. 
. REVERSE LEVER PIVOT BOLT C-CLIP 
. REVERSE LEVER FORK 51. 
. REVERSE LEVER 52. 
. TRANSMISSION CASE 
. EXTENSION HOUSING GASKET 53. 
. EXTENSION HOUSING 54. 
. OFFSET LEVER 
. OFFSET LEVER INSERT 55. 
. OFFSET LEVER RETAINING NUT 56. 


. ACCESS PLUG 


EXTENSION HOUSING OIL SEAL 


THREADED PLUG 58. 


REVERSE IDLER SHAFT 


REVERSE IDLER SHAFT ROLL PIN 59. 


REVERSE IDLER GEAR 


REVERSE LEVER PIVOT BOLT 60. 
BACKUP LAMP SWITCH 61. 
FIRST — SECOND SYNCHRONIZER 62. 
INSERT (3) 

FIRST GEAR ROLL PIN 63. 
OUTPUT SHAFT AND HUB ASSEMBLY 


42. SPEEDOMETER GEAR SNAP RING 64. 


SPEEDOMETER GEAR 


SPEEDOMETER GEAR DRIVE BALL 65. 
REAR BEARING RETAINING SNAP RING 66. 
REAR BEARING LOCATING SNAP RING 67. 


REAR BEARING 


FIRST GEAR THRUST WASHER 68. 
FIRST GEAR 69. 
FIRST — SECOND SYNCHRONIZER 70. 
BLOCKING RING (2) 71, 
FIRST — REVERSE SLEEVE ANDGEAR 72. 
FIRST — SECOND SYNCHRONIZER 73. 


INSERT SPRING (2) 


SECOND GEAR 74. 
SECOND GEAR THRUST WASHER 

(TABBED) 75. 
SECOND GEAR SNAP RING 76, 


THIRD GEAR 77. 





. THIRD — FOURTH SYNCHRONIZER 





BLOCKING RING (2) 
THIRD — FOURTH SYNCHRONIZER 
SLEEVE 

THIRD — FOURTH SYNCHRONIZER 
INSERT SPRING (2) 

THIRD — FOURTH SYNCHRONIZER HUB 
OUTPUT SHAFT SNAP RING 

THIRD — FOURTH SYNCHRONIZER 
INSERT (3) 

COUNTERSHAFT GEAR REAR 

THRUST WASHER (METAL) 
COUNTERSHAFT NEEDLE BEARING 
RETAINER (2) 

COUNTERSHAFT NEEDLE BEARING (50) 
COUNTERSHAFT GEAR 
COUNTERSHAFT GEAR FRONT 
THRUST WASHER (PLASTIC) 
COUNTERSHAFT ROLL PIN 
COUNTERSHAFT 

CLUTCH SHAFT ROLLER BEARINGS (15) 
CLUTCH SHAFT 

FRONT BEARING 

FRONT BEARING LOCATING SNAP 
RING 

FRONT BEARING RETAINING SNAP 
RING 

FRONT BEARING CAP OIL SEAL . 
FRONT BEARING CAP GASKET 


FRONT BEARING CAP 60837 


Fig. 2B-24 Model SR4 4-Speed Transmission—Exploded View 
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Fig. 2B-25 Transmission Cover Dowel Bolt Location 


(8) Remove spring clip that attaches reverse lever 
to reverse lever pivot bolt (fig. 2B-24). 
(9) Remove reverse lever pivot bolt (fig. 2B-26) and 
remove reverse lever and reverse lever fork as assembly. 
(10) Punch alignment marks in front bearing cap 
and transmission case for assembly reference and re- 
move bearing cap and gasket. Discard gasket. 
(11) Remove speedometer gear snap ring and remove 
speedometer gear and drive ball. 


(12) Remove small retaining and large locating snap 
rings from front and rear bearings. 


(18) Remove front bearing from clutch shaft using 
Bearing Remover J-8157-01, Puller Bolts J-26636, and 
Puller Assembly J-25152 (fig. 2B-27), and remove clutch 
shaft from case. 

(14) Remove rear bearing from output shaft using 
Bearing Remover J-8157-01, Puller Bolts J-26636, and 
Puller Assembly J-25152 (fig. 2B-28). 

(15) Remove output shaft and gear train as assem- 
bly. Do not allow first-second or third-fourth synchro- 
nizer sleeves to separate from hubs during removal. 

(16) Push reverse idler gear shaft out rear of case 
and remove shaft and reverse idler gear. 

(17) Remove countershaft from rear of case using 
Countershaft Loading Tool J-26624 (fig. 2B-29). 

(18) Remove countershaft gear and loading tool as 
assembly and remove countershaft gear thrust washers 
and any clutch shaft pilot bearings that fell into case 
during disassembly. 


NOTE: The countershaft gear front thrust washer is 
plastic. The rear washer is metal. 


(19) Remove countershaft loading tool, needle bear- 
ing retainers and 50 needle bearings from countershaft 
gear. 





PIVOT BOLT 
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Fig. 2B-26 Reverse Lever and Pivot Bolt 


rl 
BEARING REMOVER 
J-8157-01 


PULLER ASSEMBLY 
J-25152 
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Fig. 2B-27 Front Bearing Removal 
y BEARING REMOVER 


J-8157-01 


PULLER BOLTS 
J-26636 


PULLER 
J-25152 
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Fig. 2B-28 Rear Bearing Removal 
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TOOL 


J-26624 COUNTERSHAFT 





Fig. 2B-29 Countershaft Removal/Installation 


Disassembly—Output Shaft Gear Train 


(1) Seribe alignment marks on third-fourth syn- 
chronizer hub and sleeve for assembly alignment refer- 
ence (fig. 2B-80). 

(2) Remove output shaft snap ring (fig. 2B-24) and 
remove third-fourth synchronizer assembly. 

(83) Disassemble third-fourth synchronizer assem- 
bly. Remove blocking rings, insert springs, and inserts 
and separate synchronizer sleeve from hub. 

(4) Remove third gear. 

(5) Remove second gear retaining snap ring, remove 
tabbed thrust washer and remove second gear and 
blocking ring. 

(6) Remove first gear thrust washer (fig. 2B-31) and 
first gear roll pin (fig. 2B-32) from rear of output shaft. 
Use diagonal cutters to remove roll pin. 


NOTE: The thrust washer has an oil groove and roll pin 
locating slot on one side. This side must face first gear 
when assembled. 


(7) Remove first gear and blocking ring. 

(8) Seribe alignment marks on first-second syn- 
chronizer sleeve and output shaft hub for assembly 
reference. 

(9) Remove insert spring and inserts from first- 
second sleeve and remove sleeve from output shaft hub. 


CAUTION: Do not attempt to remove the first-second- 
reverse hub from the output shaft. The hub and shaft 
are assembled and machined as a matched unit during 
manufacture, to insure concentricity. 


Disassembly—Transmission Cover Assembly 


(1) Remove detent plug, spring, and plunger (fig. 
2B-38). 

(2) Place selector arm plates and shift rail in neu- 
tral position (centered). 

(3) Rotate shift rail counterclockwise until selector 
arm disengages from selector arm plates and selector 
arm roll pin is accessible (fig. 2B-34). 

(4) Pull shift rail rearward until selector arm con- 
tacts first-second shift fork. 


* 


THRUST 
WASHER 






FIRST GEAR 


ROLL PIN 


Fig. 2B-32 First Gear Roll Pin Location 





Ss ALIGNMENT MARKS 
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Fig. 2B-31 First Gear Thrust Washer Removal/Installation 


60806 


SHIFT 
TRANSMISSION COVER ae a 
OIL PLUNGER 
SEAL 
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Fig. 2B-33 Transmission Cover Assembly 





Fig. 2B-34 Roll Pin Location 


(5) Remove selector arm roll pin using 3/16 pin 
punch and remove shift rail. 

(6) Remove shift forks, selector arm plates, selector 
arm and roll pin, and interlock plate. 

(7) Remove shift rail oil seal and O-ring using 
screwdriver. 

(8) Remove shift rail plug using hammer and 
punch. 

(9) Remove nylon inserts and selector arm plates 
from shift forks. Note position of inserts and plates for 
assembly reference. 


CLEANING AND INSPECTION 


Thoroughly wash all parts in solvent and dry them 
with compressed air. Do not dry the front or rear bear- 
ings with compressed air. Allow them to air dry or wipe 
them dry with a clean shop cloth. 
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Clean the needle and roller bearings by wrapping 
them in a cloth and submerging the cloth and bearings 
in solvent. Or, place them in a shallow parts cleaning 
tray and cover them with solvent. Allow the bearings to 
air dry or wipe them dry with a clean shop cloth. 

Inspect the transmission case, cover, and extension 
housing. Replace any of these parts if they exhibit the 
following conditions: 

© Cracks in bores, sides, bosses, or at bolt holes. 

¢ Stripped threads in bolt holes. 

¢ Nicks, burrs, rough surfaces in shaft bores or on 

gasket surfaces. 

Inspect the gear train and shift mechanism. Replace 
any parts that exhibit the following conditions: 

¢ Broken, chipped, or worn gear teeth. 

¢ Bent or broken inserts. 

¢ Weak or broken insert springs. 

¢ Damaged roller or needle bearings, or bearing bores 

in countershaft gear or clutch shaft. 

¢ Worn or galled countershaft and hub, clutch shaft or 

reverse idler gear shaft. 

¢ Worn thrust washers. 

¢Nicked, broken, or worn output or clutch shaft 

splines. 

¢ Bent, distorted, or weak snap rings. 

¢ Worn bushings in reverse idler gear. 

¢ Rough, galled, or broken front or rear bearing. 

¢ Worn shift fork inserts. 

¢ Broken, cracked, or worn shift forks. 

¢ Bent, worn, or galled shift rail. 

¢ Worn, bent, or broken selector arms, plates, or 

interlock. 

¢ Worn, bent, broken, or stripped offset lever or worn 

lever insert. 


TRANSMISSION ASSEMBLY 


Assembly—Transmission Cover 


(1) Install nylon inserts and selector arm plates in 
shift forks (fig. 2B-35). 

(2) Install shift rail plug. Coat edges of plug with 
sealer before installing. 

(3) Coat shift rail and shift rail bores with petro- 
leum jelly and insert shift rail in cover. Install rail until 
end of rail is flush with inside edge of cover. 

(4) Position first-second shift fork in cover with 
fork offset facing rear of cover and push shift rail 
through fork. 


NOTE: The first-second shift fork is the larger of the 
two forks. 


(5) Position selector arm and C-shaped interlock 
plate in cover and insert shift rail through arm. Widest 
part of interlock plate must face away from cover, and 
selector arm roll pin hole must face downward and to- 
ward rear of cover. 
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SELECTOR ARM PLATE 


NYLON 
INSERT 


INSERTS 
IN PLACE 


60835 
Fig. 2B-35 Assembling Shift Forks and Selector Arm Plates 


(6) Position third-fourth shift fork in cover with 
fork offset facing rear of cover. Third-fourth shift fork 
selector arm plate must be positioned under first-second 
shift fork selector arm plate. 

(7) Insert shift rail through third-fourth shift fork 
and into front shift rail bore in cover. 

(8) Rotate shift rail until selector arm plate at for- 
ward end of rail faces away from, but is parallel to 
cover. 

(9) Align roll pin holes in selector arm and shift rail 
and install roll pin. Be sure roll pin is installed flush 
with surface of selector arm to prevent pin from con- 
tacting selector arm plates during shifts. 

(10) Install detent plunger, spring, and plug. 
(11) Install O-ring in groove of shift rail oil seal. 
(12) Install shift rail oil seal as follows: 
(a) Install Oil Seal Protector Tool J-26628-2 over 
threaded end of shift rail (fig. 2B-36, View A). 
(b) Lubricate lip of oil seal with petroleum jelly 
and slide seal over protector and onto shift rail. 
(c) Seat oil seal in transmission cover using Oil 
Seal Installer Tool J-26628-1 (fig. 2B-36, View B). 


Assembly—Output Shaft Gear Train 


(1) Coat output shaft and gear bores with transmis- 
sion lubricant. 

(2) Install and align first-second synchronizer 
sleeve on output shaft hub using reference marks made 
at disassembly. 

(3) Install three first-second synchronizer inserts 
and two insert springs in first-second synchronizer 
sleeve. Engage tang end of each insert spring in same 
synchronizer insert but position open ends of springs so 
they face away from one another. Refer to third-fourth 
synchronizer insert spring assembly illustration. 

(4) Place blocking ring on first gear and install gear 
and ring on output shaft. Be sure synchronizer inserts 
engage notches in first gear blocking ring. 








SEAL PROTECTOR 
TOOL J-26628-2 
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SHIFT RAIL 
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OIL SEAL 
INSTALLER 
TOOL 
J-26628-1 
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VIEWB 


Fig. 2B-36 Shift Rall Oll Seal Installation 


(5) Install first gear roll pin in output shaft (fig. 2B- 
32). 

(6) Place blocking ring on second gear and install 
gear and ring on output shaft. Be sure synchronizer 
inserts engage notches in second gear blocking ring. 

(7) Install second gear thrust washer and snap ring 
on output shaft. Be sure sharp edge of washer faces 
outward and that tab is engaged in output shaft notch. 

(8) Measure second gear end play using feeler gauge 
(fig. 2B-37). Insert gauge between gear and thrust 
washer. End play should be 0.1016 to 0.3556 mm (0.004 
to 0.014 inch). If end play is over 0.3556 mm (0.014 inch), 
replace thrust washer and snap ring and inspect syn- 
chronizer hub for excessive wear on thrust faces. 


NOTE: If any output shaft gear is replaced, the 
countershaft gear must also be replaced to maintain 
proper gear mesh and avoid noisy operation. 


MANUAL TRANSMISSION 28-25 
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Fig. 2B-37 Measuring Second Gear End Play 


(9) Place blocking ring on third gear and install 
gear and ring on output shaft. 

(10) Install and align third-fourth synchronizer 
sleeve on third-fourth synchronizer hub using reference 
marks made at disassembly. 

(11) Install three third-fourth synchronizer inserts 
and two insert springs in third-fourth synchronizer 
sleeve. Engage tang end of each insert spring in same 
synchronizer insert but position open ends of springs so 
they face away from one another (fig. 2B-38), 

(12) Install assembled third-fourth synchronizer on 
output shaft with machined groove in synchronizer hub 
facing forward and install output shaft snap ring. Be 
sure synchronizer inserts engage notches in third gear 
blocking rings. 


INSERT 
SPRINGS 





SYNCHRONIZER 
INSERTS 
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Fig. 2B-38 Third-Fourth Synchronizer Spring Installation 


(18) Measure third-fourth synchronizer end play us- 
ing feeler gauge (fig. 2B-39). Insert gauge between out- 
put shaft snap ring and third-fourth synchronizer hub. 
End play should be 0.1016 to 0.8556 mm (0.004 to 0.014 


inch). If end play is over 0.8556 mm (0.014 inch), replace 
snap ring and inspect synchronizer hub for excessive 
wear on thrust faces. 
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Fig. 2B-39 Measuring Third-Fourth Synchronizer End Play 


NOTE: If any output shaft gear is replaced, the 
countershaft gear must also be replaced to maintain 
proper gear mesh and prevent noisy operation. 


Assembly—Transmission Case 


CAUTION: Except for the gearshift lever attaching 
bolts and fill plug, all threaded holes and bolts used in 
the Model SR4 Transmission are metric sizes. Do not 
attempt to substitute a different thread-type bolt if the 
original ones are lost. 


(1) Coat countershaft gear thrust washers with pet- 
roleum jelly and position washers in case. 


NOTE: Install the plastic washer at the front of the 
case and the metal washer at the rear. 


(2) Insert Countershaft Loading Tool J-26624 in 
countershaft gear. Install 50 needle bearings in bearing 
bores at front and rear of gear and install needle bearing 
retainers. Lubricate bearings with petroleum jelly dur- 
ing installation. 

(3) Position assembled countershaft gear in case 
and install countershaft from rear of case (fig. 2B-39). 
Be sure that thrust washers are not displaced during 
installation of countershaft and gear. 

(4) Position reverse idler gear in case with shift 
lever groove facing front of case and install reverse idler 
shaft from rear of case. 

(5) Install output shaft and gear train in case. Do 
not disturb position of synchronizer assemblies during 
installation. 

(6) Install fourth gear blocking ring in third-fourth 
synchronizer sleeve. Be sure synchronizer inserts en- 
gage notches in blocking ring. 
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(7) Coat pilot roller bearing bore of clutch shaft 
with petroleum jelly (only) and install 15 roller bearings. 
Install clutch shaft in case and engage it with third- 
fourth synchronizer sleeve and blocking ring. 

(8) Install front bearing using tool J-22697 (fig. 2B- 
40). Start front bearing onto clutch shaft. Position out- 
put shaft first gear against rear of case. Align bearing 
with bearing bore in case and drive bearing completely 
onto clutch shaft and into case. 


NOTE: To identify the front and rear bearings, inspect 
the bearing races. The rear bearing race has a notch in 
it, while the front bearing race does not. 


(9) Install front bearing retaining and locating snap 
rings. 
(10) Install front bearing cap oil seal in front bearing 
cap using tool J-26625 (fig. 2B-41). 





TOOL 
J-22697 
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Fig. 2B-40 Front Bearing Installation 


(11) Install front bearing cap gasket and front bear- 
ing cap. Be sure to align groove in cap and cutout in 
gasket with oil hole in case. Coat bearing cap bolts with 
nonhardening sealer and install bolts. Tighten bolts to 
17.6 Nm (18 foot-pounds) torque. 

(12) Install first gear thrust washer on output shaft. 
Be sure side of washer with oil groove faces first gear 
after installation. 

(13) Install rear bearing using tool J-25234 (fig. 2B- 
42). 


CAUTION: Be sure the first gear thrust washer is 
correctly installed and is engaged on the first gear roll 
pin before installing the rear bearing. 


(14) Install retaining and locating snap rings on rear 
bearing. 

(15) Install speedometer gear drive ball in output 
shaft and install speedometer gear and snap ring. 

(16) Position reverse lever in case. Apply non- 
hardening sealer to threads of reverse lever pivot bolt 
and partially install bolt in case. Mount reverse lever on 
pivot bolt, install spring clip and tighten pivot bolt to 
27.1 Nm (20 foot-pounds) torque. 






TOOL 
J-26625 
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Fig. 2B-41 Front Bearing Cap Oll Seal Installation 


TOOL 
J-25234 
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Fig. 2B-42 Rear Bearing Installation 


NOTE: Be sure the reverse lever fork is engaged in the 
reverse idler gear. 


(17) Rotate clutch shaft and output shaft gears. If 
blocking rings tend to stick on gear cones, release the 
rings by gently prying them off the cones using a 
screwdriver. 

(18) Place reverse lever in neutral position, position 
transmission cover gasket and cover assembly on case, 
and install cover bolts. Alternately and evenly tighten 
cover bolts to 18.5 Nm (10 foot-pounds) torque. 


CAUTION: The two cover dowel bolts must be in- 
stalled in the proper location to maintain cover align- 
ment and prevent hard shifting. Refer to figure 2B-25 
for correct bolt location. 


(19) Position extension housing gasket on case and 
carefully install extension housing. 


(20) Apply nonhardening sealer to extension housing 
access plug and install plug. 

(21) Pour 1.41 litres (3 pints) of transmission lubri- 
cant into transmission case through fill hole and install 
fill plug. Tighten plug to 31.1 Nm (23 foot-pounds) 
torque. 
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Fig. 2B-43 Extension Housing Oil Seal installation 
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(22) Install extension housing oil seal using Tool J- 
9617 (fig. 2B-43). 


(23) Install rear crossmember on extension housing 
if removed and tighten crossmember attaching bolts to 
29.8 Nm (22 foot-pounds) torque. 


SPECIFICATIONS 


Transmission Specifications 


Transmission Specifications 
End Play Tolerance: 


Countershaft Gear EndPlay......... 0.004 to 0.018 inch 
(0.102 to 0.457 mm) 
SecondGear End Play". ia, . cle « © Ween 0.004 to 0.014-inch 
(0.102 to 0.356 mm) 
Output Shaft) EndiPlay «5.265.065 es 0.004 to 0.014-inch 
(0.102 to 0.356 mm) 
Gear Ratios 
Firsts: stcCase of nt eoeeiae, Sita ee ae ee oes S.00+1 
Second) « sae Gee ees eis, A ess sae 5 ene nian PIN Ve | 
Third: 6. a wcdieG ese Pas SUP wc eit) <1 au heen Re RE 1.43:1 
Fourth: 28x “on Se koe Cate cei hutiie forces 1.00:1 
RREVOISO i a este os eee ea Ht ne ee Oe 3.39:1 
Lubrication 
LOWEN “e.g ss: a Rive, aie, CORE DEIR oe ees to bottom of fill hole 
Inspect Correct Fill Level ..... every 5000 miles (8045 km) 


Recommended Lubricants .. . 
Lubricant Capacity 


. SAE 90 or 80 W-90, API GL-5 


UiS | Measuinene ene okt See iets @ Omer 3.0 pints 
(mperial: Meastire. "7 aves 5. Seah ne eUees con ae ee 3.5 pints 
Metric) Meastivien: ih aces cee ata cut Case knit ersten 1.41 liters 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Backup Lamp Switch 
Extension Housing Bolt 
Detent Plug (in cover) 
Fill Plug 


Gear Shift Lever Bolt 
Offset Lever Nut 


Transmission Cover Bolt 


GrontiBeaning CapiBolterercccsrs.c-0 Sac Ques wiles slane la see me eee c. 


MeariCrossmemberStudINUt) os jlo. cs cess nk olen Gare Gales see wo 
ReversesceveniPivonBolty Matec bias SG soe ee Peel ate 5 < 
Rear Support Cushion-to-Transmission Bolt. ........-+++e+000 
Transmission-to-Clutch Housing Bolt... ....-..000 eee eee eee 
WniversalointiclampistrapiBolty. «12 6 Wests e) +! le ale we elects oe 


Metric (N-m) USA (ft.lbs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
Meals 14 11-16 10 8-12 
BF ere 31 24-37 23 18-27 
ARG Sith. 14 11-16 10 8-12 
Sioneboee 27 20-34 20 15-25 
diel wher os 18 15-20 is 11-15 
oh liens sei 24 19-30 18 1422 
eons 14 11-16 10 8-12 
is eee 41 38-43 30 28-32 
ogee 27 20-34 20 15-25 
Neaamee io 30 27-33 22 20-24 
bay ee elie 14 9-16 10 7-12 
S egechs eats 75 61-65 55 45-65 
Sen poms 19 16-24 14 12-18 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Special Tools 











J-26628-1 
OIL SEAL 
INSTALLER 


i 


A 
» 
a 
= 
o 
2 
™ 
& 





J-8157-01 
FRONT-REAR 
BEARING REMOVER 











J-22697 
FRONT BEARING J-25152 J-25152 
INSTALLER PULLER BOLTS PULLER TOOL 
J-9617 
EXTENSION HOUSING 
J-25234 J-26636 OIL SEAL INSTALLER 
REAR BEARING PULLER BOLTS 
INSTALLER 
J-26628-2 J-26625 
J-1434 OIL SEAL J-26624 FRONT BEARING CAP 
GUIDE PINS PROTECTOR COUNTERSHAFT LOADING TOOL OIL SEAL INSTALLER 
60815 
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Cleaning and Inspection 28-33 
Gearshift Lever 28-28 
Special Tools 28-40 


Specifications 2B-39 
Transmission Assembly 2B-34 
Transmission Disassembly 28-29 





GEARSHIFT LEVER 
Removal 


(1) Shift transmission into neutral. 

(2) Remove bezel and slide inner and outer boots 
upward on gearshift lever (fig. 2B-44, View A). 

(8) Remove “E” clip retaining lever spring and slide 
spring upward on lever (fig. 2B-44, View B). 

(4) Fold carpet under to provide working clearance. 

(5) Straighten gearshift lever lock tabs that are 
bent downward (fig. 2B-44) and unthreaded plastic lock- 
nut from extension housing. 

(6) Lift gearshift lever upward and remove from 
housing. 


(1) Inspect insulator on shift rail. Insulator must be 
straight and in a downward position on shift rail. Cor- 
rect position is necessary before installing gearshift 
lever. 

(2) Install gearshift lever in extension housing. Be 
sure forked end of lever is engaged in shift rail. 

(8) Tighten plastic locknut by hand until it seats in 
housing and bend at least three lock tabs downward to 
retain locknut. 

(4) Install lever spring retaining “E” clip. Insert 
large screwdriver between spring and lever and move 
spring away from lever to expose retaining clip groove. 








EXTENSION 
HOUSING 





VIEWA 70590A 


LOCKNUT 
LOCK TABS 


VIEW B 
1e) 70590B 


Fig. 2B-44 Gearshift Lever—Model HR1 


(5) Install inner and outer boots and bezel. 
(6) Check gearshift lever operation in all positions. 


TRANSMISSION DISASSEMBLY 


CAUTION: Except for the fill plug, all threaded holes 
and bolts used in the Model HR1 transmission are met- 
ric sizes. Do not attempt to substitute a different 
thread-type bolt if the original ones are lost. 

(1) Pull throwout lever straight out of lever opening 
in clutch housing to disengage lever retaining clip from 
pivot ball stud. 

(2) Slide throwout lever and bearing off front bear- 
ing cap and remove lever and bearing as assembly. 

(3) Remove bolts attaching clutch housing to trans- 
mission and remove clutch housing. 

(4) Remove dynamic absorber from extension 
housing. 

(5) Remove transmission support cushion adapter 
bracket from extension housing. 

(6) Remove backup lamp switch from extension 
housing. 
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(7) Remove bolts attaching top cover to transmis- 
sion case and remove top cover and gasket. 

(8) Remove detent plug using hex wrench (fig. 2B- 
45) and remove detent spring and detent plunger (fig. 
2B-46), 

(9) Remove access plug at rear of case using punch 
and hammer (fig. 2B-47). 


HEX 
WRENCH 





Fig. 2B-45 Detent Plug Removal 


DETENT 


DETENT PLUNGER 


SPRING 
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Fig. 2B-46 Detent Plug, Spring, and Plunger 


(10) Remove interlock plate retaining pin using 5/16- 
diameter rod inserted through access plug hole (fig. 2B- 
48) and remove interlock plate. 

(11) Remove selector arm roll pin using 3.9688 mm 
(5/82) pin punch (fig. 2B-49). 
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Ne eee rr cece ee 


(12) Tap forward end of shift rail until rail displaces 
large plug at rear of extension housing and remove shift 
rail from rear of housing. 

(18) Remove selector arm, interlock plate and shift 
forks from case. 


NOTE: Before removing the interlock plate, note the 
location and assembled position of the plate, selector 
arm, and shift forks for assembly reference (fig. 2B-50). 


(14) Remove bolts attaching front bearing cap to case 
and remove bearing cap and bearing cap O-ring. Discard 
O-ring. 

(15) Remove front bearing cap oil seal. Use screw- 
driver to pry seal from cap. 





~~ : ACCESS PLUG 


Fig. 2B-47 Access Plug Removal 


RETAINING 
PIN 


INTERLOCK 
PLATE 


itive 


Fig. 2B-48 Interlock Plate Retalning Pin Removal 






SELECTOR 


Fig. 2B-49 Selector Arm Roll Pin Removal 


INTERLOCK FIRST-SECOND 
PLATE SHIFT FORK 


THIRD-FOURTH 
SHIFT FORK 





“ai S aah i 
SHIFT RAIL REVERSE @ 
SELECTOR ARM LEVER \ 70577 


Fig. 2B-50 Assembled Position of Shift Mechanism Components 


NOTE: [f seal removal proves difficult, partially col 
lapse the metal wall of the seal using a small-shary 
chisel, however, do not gouge or nick the seal bore. 


(16) Remove front bearing retaining and locating 
snap rings from clutch shaft and front bearing. 

(17) Install Bearing Remover J-8157-01 on fron 
bearing and install Puller J-25132 and Puller Bolts J 
26827 on clutch shaft and bearing remover tool (fig. 2B 
51). Remove front bearing. 

(18) Remove bolts attaching extension housing t 
transmission case and tap housing with plastic tippec 
hammer to loosen it from case. 
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(19) Remove clutch shaft from front of case. 

(20) Remove extension housing and output shaft 
gear train assembly from rear of case (fig. 2B-52). Do 
not allow third-fourth synchronizer sleeve to separate 
from hub during removal. 

(21) Remove shift rail oil seal from seal counterbore 
at rear of case (fig. 2B-53). Use screwdriver to pry seal 
out of counterbore. 

(22) Remove main shaft pilot roller bearing from 
clutch shaft bore or from output shaft pilot bearing hub. 

(23) Remove reverse idler gearshaft using Slide 
Hammer J-7004-1 and Shaft Remover J-26856 (fig. 2B- 
54). Thread shaft remover into reverse idler shaft and 
thread slide hammer bolt into shaft remover and re- 
move reverse idler shaft. 

(24) Remove reverse idler gear and gear spacer from 
case. Note position of spacer for assembly reference. 

(25) Remove countershaft using Countershaft Load- 
ing Tool J-26826 (fig. 2B-55). 


BEARING REMOVER 
TOOL J-8157-01 











PULLER 
J-25152 






_) 


Fig. 2B-53 Shift Rall Oll Seal Counterbore Location 


REVERSE IDLER 
GEAR SHAFT 


PULLER BOLTS 













J-26827 70581 
Fig. 2B-51 Clutch Shaft and Front Bearing Removal SLIDE HAMMER 
J-7004-1 
. 70582 
mae e i Fig. 2B-54 Reverse Idler Gear Shaft Removal 
j 1 COUNTER- 
+ SHAFT 
i ' LOADING 
yy TOOL 
t. m J-26826 








COUNTERSHAFT 
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Fig. 2B-52 Extension Housing and Output Shaft Gear Train Removal Fig. 2B-55 Countershaft Removal/Installation 
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(26) Remove shift fork from reverse lever. Note posi- 
tion of fork for assembly reference. 

(27) Remove spring clip that retains reverse lever on 
lever pivot shaft (fig. 2B-56) and remove reverse lever 
and lever spring. Note spring position for assembly 
reference. 

(28) Remove countershaft gear and loading tool as 
assembly. Remove loading tool and remove 88 needle 
bearings and 4 bearing retainers. 


CAUTION: There are two thick and two thin bearing 
retainers. Note the position of these parts for assembly 
reference. In addition, there are short and long counter- 
shaft needle bearings. Also note the position of these 
parts for assembly reference. 


(29) Remove countershaft gear thrust washers. 









a mam © 


«SPRING €c 


REVERSE 
LEVER 





ue a 
Fig. 2B-56 Reverse Lever, Spring Clip, and Spring Position 


Disassambly—Output Shaft Gear Train 


(1) Remove fourth gear blocking ring from third- 
fourth synchronizer. 

(2) Remove output shaft rear snap ring using nee- 
dlenose pliers (fig. 2B-57). 


NOTE: The snap ring is positioned in a groove ma- 
chined in the extension housing bore. To unseat the snap 
ring, first compress it using the needlenose pliers, then 
slide it toward the first gear until it clears the extension 
housing. 


(3) Remove extension housing from bearing by tap- 
ping end of output shaft with plastic tipped hammer. 

(4) Remove output shaft front snap ring (fig. 2B- 
58). Discard snap ring. 


(5) Remove third-fourth synchronizer. Mark hub 
and sleeve for assembly reference and separate sleeve 
from hub. Remove synchronizer inserts and insert 
springs. 

(6) Remove third gear and blocking ring. 

(7) Remove second gear snap ring and remove sec- 
ond gear and blocking ring. 

(8) Unseat rear bearing snap ring using snap ring 
pliers having 45° angle tips (fig. 2B-59) and slide snap 
ring toward speedometer drive gear. 

(9) Remove first gear, first gear spacer, rear bear- 
ing, and speedometer gear as assembly using Bearing 
Remover J-8157-01 and arbor press (fig. 2B-60). Position 
bearing remover against forward face of first gear. Do 
not allow first gear blocking ring to become caught be- 
tween remover tool and gear. 

(10) Remove first gear blocking ring. 
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A 
| SNAP RING | 


Fig. 2B-58 Output Shaft Front Snap Ring Removal/Installation 





SNAP RING 
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Fig. 2B-59 Rear Bearing Snap Ring Removal 


bbe beagaate 


+ J 





SPEEDOMETER 
GEAR 


REAR 
BEARING 








TOOL 
J-8157-01 
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Fig. 2B-60 First Gear, Rear Bearing, and Speedometer Gear Removal 
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TOOL © 
J-26829 “ 





SLIDE 
HAMMER 
J-7004-1 


70589 


Fig. 2B-61 Extension Housing Seal Removal 

(11) Mark first-second synchronizer sleeve and hub 
for assembly reference. Remove sleeve from hub and 
remove inserts and insert springs. 


CAUTION: Do not attempt to remove the first-second 
synchronizer from the output shaft. The hub and shaft 
are serviced as an assembly only. 


(12) Remove extension housing oil seal using Tool J- 
26829 and Slide Hammer J-7004-1 (fig. 2B-61). 


CLEANING AND INSPECTION 


Thoroughly wash all parts in solvent and dry them 
with compressed air. Do not dry the front or rear bear- 
ings with compressed air. Allow them to air dry or wipe 
them dry with a clean shop cloth. 

Clean the needle and roller bearings by wrapping 
them in a cloth and submerging the cloth and bearings 
in solvent. Or, place them in a shallow parts cleaning 
tray and cover them with solvent. Allow the bearings to 
air dry or wipe them dry with a clean shop cloth. 

Inspect the transmission case, synchronizers, gears 
and shafts, and extension housing. Replace any of these 
parts if they exhibit the following conditions: 

* Cracks in bores, sides, bosses, or at bolt holes. 

¢ Stripped threads in bolt holes. 

¢ Nicks, burrs, rough surfaces in shaft bores or on 

gasket surfaces. 

Inspect the gear train and shift mechanism. Replace 
any parts that exhibit the following conditions.: 

¢ Broken, chipped, or worn gear teeth. 

¢ Bent or broken inserts. 

¢ Weak or broken insert springs. 

¢ Worn, cracked, or broken synchronizer blocking 

rings, hubs, or sleeves. 

¢ Damaged roller or needle bearings, or bearing bores 

in countershaft gear or clutch shaft. 

© Worn or galled countershaft and hub, clutch shaft or 

reverse idler gearshaft. 
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e Worn thrust washers. 

eNicked, broken, or worn output or clutch shaft 
splines. 

¢ Bent, distorted, or weak snap rings. 

¢ Worn bushings in reverse idle gear. 

¢ Rough, galled, or broken front or rear bearing. 

e Broken, cracked, or worn shift forks. 

¢ Bent, worn, or galled shift rail. 

e Worn, bent, or broken selector arm, interlock plate, 
detent plunger, or spring. 


TRANSMISSION ASSEMBLY 


Assembly—Output Shaft Gear Train 


(1) Install rear bearing in extension housing bore. 
Use plastic tipped hammer to install bearing. Be sure 
bearing is fully seated in housing bearing bore. 

(2) Select thickest possible output shaft rear snap 
ring that will fit in snap ring groove of extension hous- 
ing—then remove snap ring. 


NOTE: The output shaft rear snap ring is a selective- 
type and is available in varying thickness increments. 
Trial-fit the snap rings until the desired thickness snap 
ring is obtained. 


(8) Remove rear bearing from extension housing 
using long punch or ratchet handle extension. 

(4) Lubricate output shaft, synchronizer com- 
ponents and all gear bores with transmission lubricant. 
Lubricate tapered blocking ring surfaces of all gears 
with petroleum jelly. 

(5) Install synchronizer spring and inserts in first- 
second hub and install first-second synchronizer sleeve 
over hub and inserts. Index hub to sleeve using align- 
ment marks made at disassembly. 


NOTE: Engage the tang end of each insert spring in the 
same synchronizer insert but position the open ends of 
each spring face away from one another (fig. 2B-63). 


(6) Install blocking ring on tapered surface of sec- 
ond gear and install ring and gear on output shaft. Be 
sure synchronizer inserts engage in blocking ring 
notches. 

(7) Install second gear thrust washer and snap ring 
on output shaft. Be sure tabbed end of snap ring is 
seated in groove machined in output shaft (fig. 2B-64). 

(8) Measure second gear end play using feeler gauge 
(fig. 2B-64). End play should be 0.1016 to 0.8556 mm 
(0.004 to 0.014 inch). If end play exceeds 0.38556 mm 
(0.014 inch), replace thrust washer, snap ring and gear 
(if necessary). 

(9) Install first gear blocking ring on tapered sur- 
face of gear and install ring and gear on output shaft. Be 
sure tapered gear surface faces first-second synchro- 
nizer hub (fig. 2B-62) and that synchronizer inserts en- 
gage in blocking ring notches. 


(10) Install oil slinger-spacer on output shaft. Be 
sure oil slinger grooves face first gear and flat surface of 
slinger-spacer faces away from gear (fig. 2B-65). 

(11) Install output shaft rear snap ring, selected in 
step (2), on output shaft. Position snap ring over oil 
slinger-spacer and against first gear. 

(12) Install rear bearing on output shaft using tool J- 
25678-01 (fig. 2B-66). Be sure bearing seats against sli- 
nger-spacer and that first gear seats in first-second syn- 
chronizer hub (on output shaft). 

(13) Install thickest possible replacement rear bear- 
ing snap ring in output shaft groove. Be sure snap ring is 
completely seated in output shaft groove. 

(14) Install speedometer gear on output shaft and 
install Positioning Gauge J-26832 over speedometer gear 
(fig. 2B-67). 

(15) Mount output shaft assembly in arbor press. 

(16) Place Rear Bearing Installer Tool J-25678-01 
over output shaft and onto positioning gauge tool (fig. 
2B-68). 

(17) Press speedometer gear onto output shaft until 
positioning gauge contacts rear bearing; then release 
arbor press and remove output shaft assembly and tools 
from press. Remove tools from output shaft assembly. 


CAUTION: Do not attempt to install the speedometer 
gear without using the positioning gauge tool. The 
speedometer gear must be installed to a predetermined 
depth on the output shaft. The gauge tool must be used 
in order to correctly position the gear to this pre- 
determined depth. 


(18) Install third gear on output shaft and install 
blocking ring on tapered surface of gear. 

(19) Assemble third-fourth synchronizer hub, sleeve, 
inserts, and insert springs. Index hub to sleeve using 
alignment marks made at disassembly. 


NOTE: Engage the tang end of each insert spring in the 
same synchronizer insert but position the open ends of 
the springs so they face away from one another (fig. 2B- 
68). 


(20) Install third-fourth synchronizer assembly on 
output shaft and install output shaft front snap ring 
(fig. 2B-58). 

(21) Measure third-fourth synchronizer end play us- 
ing feeler gauge (fig. 2B-69). End play should be 0.1016 
to 0.3556 mm (0.004 to 0.014 inch). If end play exceeds 
0.3556 mm (0.014 inch), replace snap ring and synchro- 
nizer hub and sleeve (if necessary). 

(22) Insert assembled output shaft and gear train 
into extension housing. Tap front end of output shaft 
with plastic hammer to seat rear bearing in extension 
housing. 

(23) Compress output shaft rear snap ring using nee- 
dlenose pliers (fig. 2B-57) and install snap ring in exten- 
sion housing snap ring groove. Be sure snap ring is 
completely seated. 
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. THIRD-FOURTH SHIFT FORK 
. SELECTOR ARM 
. SELECTOR ARM ROLL PIN 


FIRST-SECOND SHIFT FORK 
REVERSE LEVER SHIFT FORK 
REVERSE LEVER SPRING CLIP 
REVERSE LEVER 


. TOP COVER 
. TOP COVER GASKET 


. INTERLOCK PLATE RETAINING 


PIN 


. INTERLOCK PLATE 
. REVERSE LEVER SPRING 
. INTERLOCK RETAINING 


PIN ACCESS PLUG 


. EXTENSION HOUSING 


GASKET 


. SHIFT RAIL 
. SHIFT RAIL INSERT 
. SHIFT RAIL BUSHING 


(NYLON) 


. EXTENSION HOUSING SEAL 
. EXTENSION HOUSING BUSHING 


(SERVICED AS PART OF 
HOUSING) 


. EXTENSION HOUSING 

. REVERSE IDLER GEAR SHAFT 

. REVERSE IDLER GEAR SPACER 
. REVERSE IDLER GEAR BUSHING 


(SERVICED AS PART OF GEAR) 


. REVERSE IDLER GEAR 

. SPEEDOMETER GEAR 

. REAR BEARING SNAP RING 
. REAR BEARING 

. OIL SLINGER/SPACER 

. OUTPUT SHAFT REAR SNAP 


RING 
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. FIRST GEAR 
. FIRST GEAR BLOCKING RING 
. FIRST-SECOND SYNCHRONIZER 


INSERT SPRING 


. FIRST-SECOND SYNCHRONIZER 


INSERT (3) 


. OUTPUT SHAFT AND FIRST- 


SECOND SYNCHRONIZER HUB 
ASSEMBLY (SERVICED AS 
ASSEMBLY ONLY) 


. FIRST-SECOND SYNCHRONIZER 


INSERT SPRING 


. FIRST-SECOND SYNCHRONIZER 


SLEEVE 


. SECOND GEAR BLOCKING RING 
. SECOND GEAR STOP RING 


(INSTALLED ON GEAR) 


. SECOND GEAR 

. SECOND GEAR SPACER 

. SECOND GEAR SNAP RING 

. THIRD GEAR 

. THIRD GEAR BLOCKING RING 

. THIRD-FOURTH SYNCHRONIZER 


INSERT SPRING 


. THIRD-FOURTH SYNCHRONIZER 


INSERT (3) 


. THIRD-FOURTH SYNCHRONIZER 


HUB 


. THIRD-FOURTH SYNCHRONIZER 


INSERT SPRING 


. THIRD-FOURTH SYNCHRONIZER 


SLEEVE 


. FOURTH GEAR BLOCKING RING 


OUTPUT SHAFT FRONT SNAP 
RING 


. COUNTERSHAFT THRUST WASHER 


(METAL FACE) 
COUNTERSHAFT BEARING 
RETAINER (THICK) 


Fig. 2B-62 Model HR-1 Transmission—Exploded View 
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. COUNTERSHAFT FRONT 


BEARINGS (SHORT-19 REQD.) 


. COUNTERSHAFT BEARING 


RETAINER (THIN) 


. COUNTERSHAFT GEAR 
. COUNTERSHAFT REAR 


BEARINGS (LONG-19 REQD.) 


. COUNTERSHAFT THRUST 


WASHER (METAL FACE) 


. DETENT PLUNGER 

. DETENT SPRING 

. DETENT PLUG 

. TRANSMISSION CASE 

. FILL PLUG 

. REVERSE LEVER PIVOT 


(SERVICED AS PART OF CASE) 


. SHIFT RAIL OIL SEAL 
. CLUTCH SHAFT ROLLER 


BEARING 


. FRONT BEARING CAP O-RING 
. CLUTCH SHAFT 

. FRONT BEARING 

. FRONT BEARING LOCATING 


SNAP RING 


- FRONT BEARING RETAINING 


SNAP RING 


. FRONT BEARING CAP OIL SEAL 
. FRONT BEARING CAP 
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Fig. 2B-63 Insert Spring Position 





SLINGER/SPACER 70594 
Fig. 2B-65 Oil Slinger/Spacer Installation 
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Fig. 2B-66 Rear Bearing Installation 


Assembly—Transmission Case Components 


(1) Lubricate all components with transmisson lub- 
ricant except where noted otherwise. 

(2) Insert Countershaft Loading Tool J-26826 into 
countershaft gear bore. 

(8) Coat countershaft needle bearings and bearing 
retainers with petroleum jelly. 

(4) Install a thin bearing retainer in needle bearing 
bores in each end of countershaft gear (fig. 2B-62). 

(5) Install 19 long needle bearings in bore at rear of 
countershaft gear. 
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GEAR 


POSITIONING GAUGE 
J-26832 
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Fig. 2B-67 Speedometer Gear and Positioning Gauge Installation 


REAR BEARING 
INSTALLER TOOL 
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TOOL 
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Fig. 2B-68 Seating Speedometer Gear 
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Fig. 2B-69 Measuring Third-Fourth Synchronizer End Play 


(6) Install 19 short needle bearings in bore at front 
of countershaft gear. 

(7) Install a thick bearing retainer in each counter- 
shaft gear bore over ends of needle bearings. 

(8) Coat replacement countershaft gear thrust 
washers with petroleum jelly. 

(9) Position thrust washer over bearing bore at 
front of countershaft gear. Push loading tool toward 
front of gear and through thrust washer. Loading tool 
should extend only far enough to hold washer in 
position. 

(10) Align locating tab on countershaft gear front 
thrust washer with locating notch in case and install 
gear in case. Be sure washer tab and case notch are 
aligned to avoid mispositioning washer. 

(11) Align thrust washer and loading tool with front 
countershaft bore in case. Push loading tool into case 
front bore just enough to hold thrust washer and 
countershaft gear in position. 

(12) Turn case on end so case rear bearing bore is 
now facing upward. 

(13) Align locating tab on countershaft gear rear 
thrust washer with locating notch in case and install 
thrust washer between gear and case. 

(14) Align countershaft gear rear bore, case rear 
bore, and rear thrust washer. Insert countershaft 
through case bore and thrust washer and into rear bore 
of countershaft gear. 

(15) Turn case back to original position and complete 
installation of countershaft. 


NOTE: Be sure the step machined in the rear end of the 
countershaft is in a horizontal position and that the 
lower step is facing downward. 


(16) Measure countershaft gear end play using feeler 
gauge. End play should be 0.1524 to 0.4572 mm (0.006 to 
0.018 inch). If end play exceeds 0.4572 mm (0.018 inch), 
replace thrust washers. 
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(17) Install reverse lever fork in reverse lever. 

(18) Install reverse lever and spring on pivot shaft in 
case and install lever retaining spring clip (fig. 2B-70). 

(19) Position reverse idler gear and gear spacer in 
case. Be sure spacer is positioned between idler gear and 
rear of case (fig. 2B-70). Also be sure reverse lever fork 
engages idler gear. 

(20) Position reverse idler gear and spacer and in- 
stall idler gear shaft from rear of case. Be sure reverse 
lever fork remains engaged with gear during shaft 
installation. 

(21) Install replacement shift rail oil seal in counter- 
bore at rear of case (fig. 2B-71). Use suitable size socket 
to install seal. 

(22) Coat output shaft pilot bearing with petroleum 
jelly and install bearing in clutch shaft bore. 

(23) Install blocking ring on tapered surface of clutch 
shaft and insert shaft into case. 

(24) Install replacement gasket on extension 
housing. 

(25) Insert output shaft into case and install clutch 
shaft on output shaft. Be sure output shaft pilot hub is 
fully engaged in clutch shaft pilot bearing. 

(26) Coat extension housing bolts with non-hard- 
ening sealer. 

(27) Align clutch and output shafts in case and in- 
stall extension housing bolts finger tight only. 


CAUTION: Be sure the notch in the end of the counter- 
shaft is aligned with the recess in the extension housing 
before installing the housing attaching bolts (fig. 2B-72). 
If the notch and recess are not aligned, the housing will 
not seat against the case properly and result in lubricant 
leaks or a cracked housing. 


(28) Install front bearing on clutch shaft and into 
case using Front Bearing Installer J-5590 (fig. 2B-73). 

(29) Install front bearing retaining and locating snap 
rings. 
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Fig. 2B-70 Assembled Position of Reverse Idler Gear, 
Idler Gear Spacer, Reverse Lever and Lever Fork 
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Fig. 2B-72 Countershaft-to-Extension Housing Alignment 
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Fig. 2B-73 Front Bearing Installation 
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(30) Install replacement oil seal in front bearing cap 
using tool J-26540 (fig. 2B-74). 

(31) Position replacement front bearing cap O-ring 
on case and install front bearing cap. 





TOOL 
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Fig. 2B-74 Front Bearing Cap Oll Seal Installation 


(32) Install shift forks in synchronizer sleeves (fig. 
2B-50). 

(83) Position interlock plate in case and install re- 
placement retaining pin. 

(34) Lubricate shift rail with transmission lubricant 
and install shift rail. 

(35) Slide shift rail into case and through first-sec- 
ond shift fork and interlock plate. 

(36) Install selector arm on shift rail and slide rail 
through third-fourth shift fork and into case front bore. 

(37) Install selector arm roll pin in arm and shift 
rail. Be sure pin is flush with surface of selector arm. 

(38) Install detent plunger, spring, and plug in case. 
Tighten plug to 17.6 Nm (13 foot-pounds) torque. 

(39) Tighten front bearing cap bolts to 12.2 Nm (9 
foot-pounds) torque. 

(40) Tighten extension housing bolts to 46.1 Nm (34 
foot-pounds) torque. 


(41) Install replacement access plugs in shift rail 
bore in extension housing and in interlock plate retain- 
ing pin access hole in case. 

(42) Install replacement extension housing oil seal 
using tool J-26830 (fig. 2B-75). 

(43) Pour 1.18 liters (2.4 pints) of transmission lubri- 
cant in case and install replacement top cover gasket 
and top cover. Tighten cover bolts to 12.2 Nm (9 foot- 
pounds) torque. 

(44) Install dynamic absorber and rear support 
adapter bracket on extension housing. 

(45) Install clutch housing, throwout lever, and 
throwout bearing. Tighten clutch housing-to-case bolts 
to 73.2 Nm (54 foot-pounds) torque. 
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Fig. 2B-75 Extension Housing Seal Installation 
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Transmission Specifications 


Transmission’ Model’ *.. cetacean na ee ae ee HR-1 
APPLICATION: Me 4.25 eect cee Used with 4-cylinder engine only. 
Transmission Pype: .04,.... - 4-speed manual, fully synchronized, 
constant mesh, with internal shift 

mechanism (floor shift only). 


LubricantiCapacity’, =.25-.+... 1.13 liter (2.4 pints U.S. Measure) 
Lubricants 

liniServilceMee ea con, be oan Use SAE 80W-90 Gear Lubricant, 

API Grade GL-4. 

During Overhaul = a0 2.2. - 5 see Prelubricate all thrust washers, 


needle and roller bearings, and 
gear tapered surfaces with petro- 
leum jelly. Prelubricate all other 
components with SAE 80W-90 
Gear Lubricant. 


Gear Ratios 49 State/Cal. High Alt. 
Fir Stisacw eee eee SiG5itins ght? bes local Aone Me 3.98:1 
SOCONG «5 wus spears TOPE Goskteriurich wos are sated ire DAA 
*RAIRG) Sos eee ee MeO Ral peste vena suo aan aoe 1.42:1 
Fourth {seers eee MOOR; | aaa sae Meee os nee 1.00:1 
Reverse!.«. 3 aice.s eee SOG estes te aires oh a Tae 3.99:1 

End Play Tolerance 
Countershaft Gear......... 0.006-0.018 inch (2.591-4.57 mm) 
Second Geahy .sct8.4 es eee 0.004-0.014 inch (0.102-0.356 mm) 
Output Shaft (measured at third- 

fourth synchronizer --..- - 0.004-0.014 inch (0.102-0.356 mm) 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) USA (ft-lb) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
Extension Housing-to-Case Bolts... .5...sccesesnmrmacn ern nen 1.0 0.9-1.1 9 8-10 
I lve) scat conc boon cine pommp oman nmaocco cdi Oadoro cleo 1.4 2.7-3.1 12 24-27 
DetemtePl a varaetecscstenera eve leretlel el oleteiveite\'e is et emana ehietr fol dlsrsMattenersts) af) 3 etis (ets) 1.4-1.6 13 12-14 
Front Bearing Cap Bolt. 1s cc ee 6s oe leats aisles sels iela Glee «=e 1.0 0.9-1.1 9 8-10 
MoprCover=to-~Gase Bolt «aerate ctesclete umanetecko ns lefents Rapier Mle). shee. 1.0 0.9-1.1 9 8-10 
sEalaujey Liao Oiwitd) coocanpnooengmoroaposocua pu uous DUOuO 2.0 1.7-2.3 18 15-20 
Cluttchslouisina-to- Case! BOlts: fe) olsiarsnayeiellunnotadphstsce oceans a ala (elon 6.1 5.8-6.4 54 51-57 
ClutehyHousingsto- Engine slits eens: «te eienapete se vipnwinletel(ecnincelseienslinlpnel 6.1 5.2-7.0 54 46-62 
Starter MOtormanciitd OUSIMGNINUtS systole oileueneleue elt tamemas sete) eats! ole titers Si, 3.2-4.3 33 28-38 


All Torque values given in newton-metres and foot-pounds with dry fits unless otherwise specified. 
70603 


Special Tools 





¥ co 





J-7004-1 SLIDE HAMMER weip7 oi a 
FRONT-REAR J-26826 COUNTERSHAFT 
BEARING J-26829 LOADING TOOL 





REMOVER iti EXTENSION HOUSING 
¥ eee ae SEAL REMOVER 





‘ OR. 
I en | 
? 

J-26856 


REVERSE IDLER 
SHAFT REMOVER 


J-26540 
FRONT BEARING CAP 
SEAL INSTALLER 





426880 J-26832 
EXTENSION HOUSING SPEEDOMETER GEAR 
SEAL INSTALLER POSITIONING GAUGE ~ 
Retesnieieeanemadnaneieaeanineniacnstil 
Nt 
Prete neers il ; 
J-5590 FRONT BEARING INSTALLER S ra iin feos ~ 
pnts fe ee eer J-25152 
J-25678-01 REAR BEARING INSTALLER J-26827 3 PULLER 
PULLER BOLTS TOOL wat 


(FRONT BEARING) 
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GENERAL 


Automatic transmissions used in AMC cars are fully 
automatic, three-speed units equipped with a three ele- 
ment torque converter and compound planetary gears. 
Transmission clutches, bands, and band actuating ser- 
vos are hydraulically applied. The compound planetary 
gears consist of two planetary gear sets which provide 
one reverse and three forward gear ranges. The trans- 
mission case and converter housing on all transmission 
models consists of an integral (one-piece) aluminum cas- 
ting. A manually operated gearshift linkage is used to 
select desired gear range. Both column mounted and 
floor mounted gearshift linkages are used for this 
purpose. 


Transmission Model Application 


Three automatic transmission models are used. They 
are, Models 904, 998, and 727 (figs. 2C-1 and 2C-2). Ap- 
plication is as follows: Model 904 is used with four- 
cylinder and six-cylinder engines only. Model 998 is used 
with 304 CID eight-cylinder engines only. Model 727 is 
used with 360 CID eight-cylinder engines and with 258 
CID six-cylinder engines used in heavy duty and Fleet 
applications. 


Torque Converter 


The torque converter consists of an impeller con- 
nected to the engine, a turbine splined to the transmis- 
sion input shaft, and a stator connected to the case by an 
overrunning clutch. The impeller functions as the driv- 
ing member, the turbine as the driven member, and the 


stator as the reaction member. The converter assembly 
is welded together during manufacture and cannot be 
disassembled for service. 


Fluld Capacities 


The total fluid capacity of each transmission model is: 

¢Model 904 with four-cylinder engine: 14.2 pints 
(U.S.) or 6.67 liters (metric). 

¢ Model 904 with six-cylinder engine: 17 pints (U.S.) or 
7.99 liters (metric). 

¢ Model 998 with eight-cylinder engine: 17 pints (U.S.) 
or 7.99 liters (metric). 

¢ Model 727 with Eight-Cylinder engine: 19 pints 
(U.S.) or 8.98 liters (metric). 


Clutch—Band—Gear System 


The transmission contains two multiple disc clutches, 
two bands, two band actuating servos, an overrunning 
clutch, and two planetary gear sets. The planetary gear 
sets are connected by a common sun gear which is inter- 
connected to the two multiple-disc clutches through the 
driving shell. The driving shell is splined to the sun gear 
and front clutch retainer. 


Hydraulic System 


The hydraulic system consists of a single oil pump, a 
valve body which contains the pressure regulating and 
shift control valves, a governor valve assembly, two 
band actuating servos and an accumulator. 
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Fluld Cooling and Filtration 


The transmission fluid is cooled by circulating the 
fluid through an external oil cooler located in the radi- 
ator lower tank. Cars with the optional 2,000-pound 
capacity trailer towing package have an auxiliary trans- 
mission cooler. The cooler is mounted in front of the 
radiator and in front of the AC condensor on cars with 
air conditioning. The auxiliary cooler supplements the 
radiator cooler to prevent overheating the transmission 
fluid when pulling heavy loads on hilly terrain and when 
ambient temperatures are extremely high. Transmis- 
sion fluid is filtered by a Dacron element filter attached 
to the valve body. 


Venting 


The transmission is vented through a passage drilled 
in the upper portion of the oil pump housing. 
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Transmission Identification 


Models 904 and 998 are similar in size, appearance, 
and operation but have different internal components. 
Major differences are in the valve body and rear band. 
Model 998 has a double wrap rear band while model 904 
has a single wrap. Model 998 also has an external char- 
acteristic that identifies it from the 904. The 998 has 
reinforcing ribs cast into the top of the rear servo boss 
on the case. 

Model 727 is physically larger being designed for use 
with eight-cylinder engines or for heavy-duty appli- 
cations. Major internal differences between 727 and 
904/998 models are in the rear clutch, valve body, front 
servo, planetary gear assemblies and end play adjust- 
ments. The 727 has an external characteristic that will 
identify it from 904/998 models. The slope of the con- 
verter housing is much more gradual. This difference is 
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Fig. 2C-1 Automatic Transmission—Model 727 
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readily distinguished by referring to figures 2C-1 and 
2C-2 and comparing the outline of each transmission. 


Dynamic Absorber—Four-Cylinder Models 


A dynamic absorber is used on all AMC cars with a 
four-cylinder engine. The absorber dampens out sympa- 
thetic driveline vibrations that may be generated by 
engine operation. 

On four-cylinder cars with Model 904 automatic trans- 
mission, the absorber consists of a specially shaped cast 
iron balance-weight. The absorber is mounted on a 
bracket attached to the transmission extension housing. 

If the absorber is removed during service operations, 
it must be securely reinstalled in its original location 
before completing service operations. 


Torque Converter Identification 


Three torque converters are used for the various en- 
gine/transmission combinations. Application is as fol- 






lows: Four-cylinder cars with Model 904 automatic 
transmission use a 9.5 inch (24.18 cm) converter. Six- 
cylinder and 304 CID eight-cylinder cars with transmis- 
sion models 904 or 998 use a 10.75 inch (27.80 cm) con- 
verter with small diameter pilot hub. Eight-cylinder 
cars with transmission Model 727 use a 10.75 inch (27.30 
em) converter with large diameter pilot hub. 


Transmission Code and Part Numbers 


The seven-digit transmission part number is stamped 
on the left side of the case just above the oil pan mating 
surface (fig. 2C-3). This number is followed by a four- 
digit code number which indicates date of manufacture. 
Date code numbers above 5269 are decoded by adding 1 
for each calendar day after January 1, 1977 (e.g. 5635 for 
January 1, 1977—5636 for January 2, 1977—5646 for 
January 12, 1977). The last four-digit number group 
stamped on the case represents the transmission serial 
number (fig. 2C-8). 
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Automatic Transmission—Models 904-998 
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Fig. 2C-3 Transmission Code and Part Numbers 


Special Identification 


Cars built for sale in Georgia and Tennessee have a 
different identification system. These transmissions are 
stamped on the right side of the converter housing on 
the starter housing boss. 

The number used on Kenosha-built cars is the Final 
Line Building Sequence Number followed by 78 to iden- 
tify the year. 

The number used on Brampton-built cars is the Body 
Sequence Number preceded by C and followed by 78. 

These numbers on Kenosha and Brampton built cars 
begin and end with an asterisk to prevent alteration by 
extension. 


POWER FLOW 


The torque converter is connected to the engine crank- 
Shaft by a drive plate and to the transmission input 
shaft by the converter overrunning clutch. In operation, 
power flow is as follows: Engine torque is transmitted to 
the torque converter through the drive plate connecting 
the crankshaft and converter. The converter multiplies 
engine torque and transmits this torque directly to the 
input shaft and subsequently to the multiple disc 
clutches in the transmission. 

The clutches then transfer engine torque through the 
compound planetary gear sets to the transmission out- 
put shaft. However, the actual torque flow path through 
the planetary gear sets is dependent on the clutch/band 
combination in effect at that point in transmission oper- 
ation. Refer to the Clutch and Band Application Chart 
for details. 

The torque transmitted through the planetary gear 
set is applied to the transmission output shaft. Torque is 





then transferred to the rear axle by the propeller shaft 
to complete the torque transfer cycle. 


HYDRAULIC CONTROL SYSTEM 


The hydraulic control system provides fully automatic 
operation of the transmission and performs five basic 
functions, which are: 


¢ Pressure Supply 

¢ Pressure Regulation 

¢ Flow Control 

¢ Clutch and Band Application 
¢ Lubrication 


Pressure Supply System 


The single oil pump develops fluid pressure for oper- 
ation and lubrication. The pump is driven by the engine 
through the torque converter. 


Pressure Regulating System 


The pressure regulator valve controls transmission 
main line pressure. The amount of line pressure devel- 
oped is dependent upon the degree of throttle opening. 
The converter contol valve maintains both converter 
operating pressure and transmission lubrication pres- 
sure. The pressure regulator and converter control 
valves are located in the valve body. 

The governor valve controls upshift and downshift 
speeds by regulating pressure according to car speed. 
The governor is operated by the transmission output 
shaft. 

The throttle valve also controls upshift and downshift 
speeds by regulating pressure in conjunction with 
throttle position. 


Shift Valves 


The manual valve is actuated by the gearshift linkage 
and provides the drive ranges selected by the operator. 
The 1-2 shift valve provides automatic 1-2 or 2-1 shifts. 
The 2-8 shift valve provides automatic 2-8 and 8-2 shifts. 
The kickdown valve provides forced 3-2 or 3-1 down- 
shifts depending on car speed. Downshifts occur when 
the throttle is opened beyond downshift detent position, 
which is just before wide open throttle. 

The 2-8 shift valve throttle pressure plug provides 3-2 
downshifts with varying throttle openings depending on 
car speed. On 998 and 727 models, the 1-2 shift control 
valve sends 1-2 shift control pressure to the accumulator 
piston to control front band capacity on 1-2 upshifts and 
3-2 downshifts. The limit valve controls the maximum 
speed at which a 3-2 part throttle downshift can be 
made. 


AUTOMATIC TRANSMISSION 2C-5 


SES eS ES a a ITE 


The shuttle valve has two independent functions. 
First is fast front band release and smooth front clutch 
engagement during “lift foot” 2-3 upshifts. Second is to 
regulate front servo and band application during 3-2 
downshifts. 


Clutches, Bands, Servos, Accumulator 


The front and rear clutch pistons and servo pistons 
are actuated by line pressure. When line pressure is 
removed, the pistons are released by spring tension. 

On 2-3 upshifts, the front servo piston is released by 
spring tension and hydraulic pressure. The accumulator 
controls hydraulic pressure on the apply side of the 
front servo during 1-2 shifts and serves to cushion front 
band application at all throttle openings. 


GEARSHIFT LEVER POSITIONS 


Park (P) 


In Park position the transmission output shaft is me- 
chanically locked by the internal parking linkage. The 
car must be completely stopped before engaging the 
transmission in park. 


CAUTION: Internal damage to the transmission could 
result by shifting the transmission into park position 
while the car is moving, or by moving the car with the 
transmission engaged in park position. 


Reverse (RA) 


When shifted to the R position, the reverse gears are 
engaged providing the reverse direction of movement 
necessary for backing and parking maneuvers. 


In Neutral position, forward or reverse movement will 
not occur. The engine can be started in Neutral as well 
as Park. However, the transmission is not locked me- 
chanically in Neutral as it is in Park position. 


D—Forward Range 


The D position provides automatically shifted for- 
ward ranges which are: 1-2 and 2-3 upshifts and 3-2 and 
3-1 downshifts. The 3-2 and 3-1 downshifts occur at 
various car speeds depending on throttle opening. Ap- 
proximate shift speeds for various modes of operation 
are shown in the Automatic Shift Speed and Governor 
Pressure Chart. 


For extra acceleration in D position third gear, above 
approximately 30 mph and below approximately 70 
mph, completely depress the accelerator. This forces a 3- 
2 downshift. The transmission will remain in second 
gear until full throttle automatic upshift speed is at- 
tained or the accelerator pedal is released. 

If the accelerator pedal is completely depressed while 
in third gear below approximately 30 mph, a 3-1 down- 
shift should occur. Upshifts to second and third gears 
occur at full throttle automatic upshift speeds or when 
the accelerator pedal is released. 


2—Forward Range 


The 2 position provides automatic 1-2 and 2-1 shifts. 
Automatic 1-2 upshift speeds in 2 position are the same 
as for D position except that 2-3 upshifts should not 
occur. 

If the gearshift lever is moved from D to 2 position 
while in D third gear, the transmission will downshift to 
second gear and remain in that gear until the gearshift 
lever is moved back to D position. 


1—Forward Range 


The 1 position permits no automatic upshifts. If 1 
position is selected initially, the transmission will re- 
main in first gear until the gearshift lever is moved to 
another range. 

If the gearshift lever is moved from D or 2 to 1 while 
the car is in second gear at a speed below the full throttle 
1-2 upshift point, the transmission will downshift to 
first gear. If car speed is above 1-2 full throttle shift 
point, the transmission will remain in second gear until 
car speed is reduced to the 1-2 full throttle shift point. 

If the gearshift lever is moved from D to 1 position at 
speeds below approximately 30 mph, the transmission 
will downshift to first gear. 


TOWING 


Cars may be towed safely in Neutral with the rear 
wheels on the ground at speeds under 30 mph except as 
follows: 


CAUTION: Disconnect the propeller shaft or raise the 
rear wheels if any of the following conditions are 
present: 


¢ Known or suspected transmission malfunction. 
* Car is to be towed over 15 miles. 

* Car is to be towed over 30 mph. 

¢ Ignition key is not available. 
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GENERAL 


In all automatic transmission repair, the logical and 
proper procedure is diagnosis before disassembly. 

A systematic diagnosis is necessary and practical for 
two important reasons. First, in locating the cause of a 
malfunction, and second, to avoid repair delays result- 
ing from incorrect or unnecessary repairs. 

Automatic transmission malfunctions may be caused 
by five general conditions which are: 


e Poor engine performance. 

e Incorrect fluid levels. 

e Incorrect linkage, band, or hydraulic control pres- 
sure adjustments. 

¢ Hydraulic system malfunctions. 

© Mechanical component malfunctions. 


PRELIMINARY DIAGNOSIS 


Two basic procedures are required. One procedure for 
cars in operating condition (can be driven) and an alter- 
nate procedure for cars not in operating condition (can- 
not back up or move forward). 


Car In Operating Condition 


(1) Check fluid level and note condition of fluid. 

(2) Adjust throttle and gearshift linkage before 
road testing if complaint was based on delayed, erratic, 
or harsh shifts. 

(3) Perform stall test if complaint was based on 
sluggish, low-speed acceleration or abnormal throttle 
opening requirements to maintain highway speeds with 
engine in good tune. 

(4) Road-test car and analyze results. 

(5) Perform hydraulic pressure tests. 

(6) Perform air pressure test of clutch and band 
operation. 


Car Not in Operating Condition 


(1) Check fluid level and condition. 
(2) Check for broken or disconnected throttle 
linkage. 


(8) Check for broken cooler lines and loose or miss- 
ing pressure port plugs. 

(4) Raise rear of car, start engine, shift transmis- 
sion into gear and note following: 

(a) If propeller shaft turns but rear wheels do 
not, problem is in differential or axle shafts. 

(b) If propeller shaft does not turn and trans- 
mission is noisy, stop engine, remove oil pan, and check 
for debris. If debris is not found, remove transmission 
and check for broken drive plate or drive plate-to-con- 
verter bolts, broken converter hub, broken input or out- 
put shaft, or broken oil pump. 

(ce) If propeller shaft does not turn and trans- 
mission is not noisy, perform hydraulic pressure test to 
determine if problem is malfunction of hydraulic or 
mechanical component. 

Specific details of each of the diagnostic procedural 
steps are outlined in the following paragraphs. 


FLUID LEVEL AND CONDITION 


Check fluid level and condition as follows: 
(1) Drive car a distance sufficient to bring trans- 
mission fluid to normal operating temperature of ap- 
proximately 175°F (79.4°C). 


NOTE: To avoid false readings, which could result in 
an over or under-fill condition, do not attempt to check 
the fluid level until the fluid is at operating 
temperature. 


(2) Shift transmission into Neutral. 


NOTE: The transmission fluid level is checked in neu- 
tral because the converter fills more rapidly in this 
position. 


(8) Apply parking brake. 

(4) Operate engine at idle speed. 

(5) Wipe dirt from filler cap and tube before remov- 
ing dipstick. 

(6) Remove dipstick and check fluid level. Fluid 
level is correct when between ADD ONE PINT and 
FULL marks on dipstick. 
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(7) Add or drain fluid as necessary to bring fluid to 
correct level. If level was low, check transmission for 
leaks. 

(8) Check condition of fluid. 

(a) Fluid should be dark red in color and free of 
dirt or debris. 

(b) If fluid is discolored or smells burnt, but 
transmission operation is OK, fluid and filter should be 
replaced. 

(c) If fluid is badly discolored, smells burnt, 
contains metal or frictional material particles and trans- 
mission problems were experienced, transmission may 
require overhaul. 

A low fluid level can produce a number of conditions 
because it allows the pump to take in air along with the 
fluid. As in any hydraulic system, aerated fluid will 
cause hydraulic pressures to be low and develop slower 
than normal. 

If the transmission is overfilled, the gears churn the 
fluid into foam aerating the fluid and causing the same 
conditions that occur with a low fluid level. 

In either case, air bubbles cause fluid overheating, 
oxidation, and varnish buildup which interferes with 
valve, clutch, and servo operation. Foaming can also 
result in fluid escaping from the transmission vent 
where it may be mistaken for a leak. 

Along with fluid level, it is also important to check 
fluid condition. When the fluid is dark, smells burned, or 
is contaminated with metal or frictional material par- 
ticles, an overhaul may be necessary. Examine the fluid 
on the dipstick closely. If there is any doubt about its 
condition, drain out a sample for further inspection. 

After checking fluid level and condition, seat the dip- 
stick fully to seal out water and dirt. 


NOTE: After completing any repairs that required 
draining the transmission fluid, add six quarts (5.7 lit- 
ers) of AMC, Dexron, or equivalent, automatic transmis- 
sion fluid to the transmission before starting the engine. 


THROTTLE LINKAGE 


The throttle linkage adjustment is important to 
proper operation. This adjustment positions a valve 
which controls shift speed, shift quality, and part 
throttle downshift sensitivity. If the setting is too short, 
early shifts and slippage between shifts may occur. If 
the linkage setting is too long, shifts may be delayed and 
part throttle downshifts may be very sensitive. 

This adjustment is so critical that the use of a throttle 
lever holding spring is necessary to remove slack in the 
linkage during adjustment. Refer to Throttle Linkage 
Adjustment in In-Car Service and Adjustment. 


GEARSHIFT LINKAGE 


The gearshift linkage adjustment is important be- 
cause the linkage positions the manual valve in the valve 
body. Incorrect adjustment will result in creeping in 


Neutral, premature clutch wear, delayed engagement in 

any gear, or a no-start in Park or Neutral condition. 
Proper operation of the neutral start switch will pro- 

vide a quick check of linkage adjustment as follows: 

(1) Insert key in ignition lock and turn lock to ON 
position to unlock column and gearshift lever. 

(2) Move gearshift lever slowly upward until it 
clicks into Park detent in shift selector gate. 

(8) Turn ignition lock cylinder to START postion 
and start engine. If starter operates, Park position is 
correct. 

(4) Stop engine. 

(5) Move gearshift lever slowly toward Neutral un- 
til lever engages in edge of Neutral detent in shift selec- 
tor gate. 

(6) Turn ignition lock cylinder to START position 
and start engine. If starter operates, Neutral position is 
correct and linkage is properly adjusted. 

(7) If starter failed to operate in Park or Neutral, or 
if gearshift lever had to be moved back and forth to 
achieve start in either position, linkage adjustment is 
required. Refer to Gearshift linkage Adjustment in In- 
Car Service and Adjustment section. 


ROAD TEST 


Before performing a road test, be sure the fluid level 
and throttle and gearshift linkage adjustments have 
been checked and corrected if necessary. 

Observe engine performance when road testing. An 
engine that is not operating correctly will effect trans- 
mission operation adversely. 

During the road test, the transmission should be oper- 
ated in all positions to check for slippage and shift varia- 
tions. Note whether the shifts are harsh or spongy, and 
check the speeds at which the upshifts and downshifts 
occur. Refer to the Shift Speed and Governor Pressure 
Charts at the end of this section. 

Observe closely for slippage or engine speed flareup. 
Slipping or flareup in any gear usually indicates clutch, 
band, or overruning clutch problems. If the condition is 
far advanced, an overhaul may be necessary to restore 
normal operation. 

In most cases, the clutch or band that is slipping can 
be determined by noting the transmission operation in 
all gearshift lever positions and by comparing which 
internal units are applied in those positions. The Clutch 
and Band Application Chart provides a basis for analyz- 
ing the results of the road test. 


Analyzing The Road Test 


Refer to the Clutch and Band Application Chart and 
note which elements are in use in the various gearshift 
positions. The rear clutch. is applied in all forward 
ranges (D, 2, 1). The overrunning clutch is applied in 
first gear D and 2 positions only and the front (low and 
reverse) band is applied in 1 and R positions only. 
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For example: if the transmission slips in D and 2 first 
gear but does not slip in 1, the overrunning clutch is the 
slipping unit. Similiarly, if the transmission slips in any 
two forward gears, the rear clutch is slipping. 

Applying the same method of analysis, note that the 
rear clutch and front clutch are applied in D third gear 
only. If the transmission slips in third gear, either the 
front clutch or the rear clutch is slipping. By selecting 
another gear which does not use one of these units, the 
slipping clutch can be determined. For example, if the 
transmission also slips in reverse, the front clutch is 
slipping. If the transmission does not slip in reverse, the 
rear clutch is slipping. 

This process of elimination can be used to determine 
the slipping unit and check operation. The key being 
proper utilization of the Clutch and Band Application 
Chart. 

Road test analysis will help determine the slipping 
unit, but the actual cause of a malfunction usually can- 
not be ascertained unless hydraulic and air pressure 
tests are performed. Practically any condition can be 
caused by leaking hydraulic circuits or sticking valves. 

Unless the condition is obvious, such as no drive in D 
range first gear only, do not disassemble the transmis- 
sion until hydraulic and air pressure tests have been 
performed made. 


Diagnostic Test Sequence 


The diagnosis and test procedures should be per- 
formed in the following sequence: 

© Road test. 

¢ Hydraulic pressure test. 

e Air pressure test. 

¢ Stall test. 

¢Consult diagnosis guides and service diagnosis 

charts for probable cause of malfunction. 


HYDRAULIC PRESSURE TEST 


Before performing a hydraulic pressure test, be sure 
the fluid level and condition and control linkage adjust- 
ments have been checked and are correct. 

Hydraulic pressure testing is an important step in the 


diagnostic procedure. This test usually reveals the cause 
of most problems. Refer to the Flow Charts at the end of 
this chapter for hydraulic circuitry details. 

The hydraulic pressure test is performed using Pres- 
sure Test Set J-24027. The set contains five separate, 
color coded pressure hoses, a 400 psi capacity pressure 
gauge, and a 100 psi capacity pressure gauge. The 400 psi 
gauge is used to record rear servo pressures in the R and 
1 positions only. 

When installed, the test set permits simultaneous con- 
nection to all of the transmission pressure ports. In use, 
the set permits sequential or independent pressure read- 
ings at each of the ports as desired. 

The transmission pressure ports are located as 
follows: 

The accumulator line pressure port is located on the 
right side of the case between the front and rear servo 
castings, about three inches above the oil pan mating 
surface (fig. 2C-4). 

The front servo release pressure port is located on 
the right side of the case just behind the filler tube 
opening, about two inches (5.08 cm) above the oil pan 
mating surface (fig. 2C-4). 

The rear servo apply pressure port is on the right 
rear side of the case, facing rearward about three and 
one-half inches above the oil pan mating surface (fig. 2C- 
4), 
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Fig. 2C-4 Pressure Port Locations 


The governor pressure port faces to the left side in 
the front lower center section of the extension housing 
between the speedometer cable adpater and case mating 
surface (fig. 2C-5). 

Lubrication pressure is measured by installing a T- 
fitting in the fluid cooler return line on the left side at 
the rear edge of the case halfway to the top of the case 
(fig. 2C-5). 
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Fig. 20-5 Pressure Port Locations 


Hydraulic Pressure Test Procedure 


(1) Connect tachometer to engine. 

(2) Raise and support car so that rear wheels are 
free to rotate. 

(8) Connect Pressure Test Set J-24027 to transmis- 
sion pressure ports. Hoses on test set are color coded and 
identified as to which pressure ports they should be 
connected (fig. 2C-6). 

(4) Apply parking brake to lock rear wheels. 

(5) Start and operate engine at idle speed. 

(6) Move gearshift lever to D position and record 
governor pressure (if any exists) and lubrication 
pressure. 

(7) Move gearshift lever to 1 position. Release park- 
ing brake and increase engine speed to 1000 rpm. Record 
miles per hour, governor pressure, rear servo apply 
pressure and accumulator line pressure. 

(8) Move gearshift lever to 2 position and allow 
transmission to shift to second gear. Maintain engine 
spéed at 1000 rpm. Record miles per hour, governor 
pressure and accumulator line pressure. 

(9) Move gearshift lever to D position and allow 
transmission to shift into third gear. Maintain engine 
speed at 1000 rpm. Record miles per hour, governor 
pressure, accumulator line pressure, and front servo 
release pressure. 

(10) Move transmission throttle rod toward full 





LUBRICATION 
PRESSURE-—WHITE © 


REAR SERVO 
APPLY—RED 


et Th y . 
ote oe: ee 


Ml GOVERNOR 


Pm, Ara SERVO 4 
y RELEASE—YELLOW Fa 
‘ hak) e rs , 


Fig. 2C-6 Pressure Test Set Installed 


throttle position and record front servo release pressure. 
Front servo release pressure should gradually increase 
until transmission downshifts (kickdown) and then drop 
to 0 psi at downshift. Record highest reading observed 
immediately before downshift. 

(11) Move transmission throttle rod until transmis- 
sion shifts into third gear. 

(12) Slowly move transmission throttle lever toward 
full throttle position until front servo release pressure is 
5 psi lower than pressure just recorded at kickdown. 
Hold throttle rod in this position and record accumula- 
tor line pressure. 

(18) Move transmission throttle rod to full throttle 
position and record lubrication pressure. 

(14) Stop engine and apply service brakes. Place 
gearshift lever in R position and release service brakes. 
Increase engine speed to 1600 rpm and record rear servo 
apply pressure. 

After recording the test pressures, refer to the Hy- 
draulic Pressure Test Specifications and Hydraulic 
Pressure Diagnosis Guides. 


Hydraulic Pressure Test Specifications 








D Range 
Closed throttle 








Governor 


Lube Pressure Closed throttle 5-30 psi 
Full throttle 10-30 psi 

Line Pressure Closed throttle 52-56 psi 
1000 rpm 54-60 psi 


Front Servo Release Third gear only No more than 3 psi lower than line pressure 


Rear Servo Apply 1 Range 
R Range 





No more than 3 psi lower than line pressure 
1600 rpm—230-300 psi 






See Shift Speeds and Governor Pressure Chart. Governor Pressure 
should respond smoothly to changes in MPH and should return to 
0 to 1-1/2 PSI when output shaft is stopped with transmission still 
in D,1,2. Pressure above 1-1/2 PSI at standstill will prevent the 

transmission from downshifting. 
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Hydraulic Pressure Test Diagnosis Guide 


Condition 
Line pressure OK during any one test 


Pressure OK in R but low in D, 2, 1 


Pressure OK in 1, 2 but low in D3 and R 


Pressure OK in 2 but low in R and 1 


Front servo pressure high in 2 


Pressure low in all positions 


Governor pressure high at idle (over 0 to 1-1/2 psi) 


Governor pressure zero or below specifications at 
all mph figures 


Lubrication pressure low at all throttle positions 


AIR PRESSURE TEST 


Air pressure testing is used as a diagnostic tool before 
transmission removal and also as a method of con- 
firming proper clutch, band and servo operation after 
repair. The tests involve substituting air pressure for 
fluid pressure by applying air pressure to the appropri- 
ate case passages after the valve body has been removed 
(fig. 2C-7). 


CAUTION: Use dry, filtered compressed air only when 
performing air pressure tests. Pressures of 30 to 100 psi 
are required to perform the tests. 


Front Clutch Test 


Place one or two fingers on the clutch housing and 
apply air pressure to the front clutch apply passage. 
Movement of the piston can be felt and a soft thud may 
be heard as the clutch applies. While air pressure is 
applied, check for excessive air leakage. 


Rear Clutch Test 


Place one or two fingers on the clutch housing and 
apply air pressure to the rear clutch apply passage. 
Movement of the piston can be felt and a soft thud may 
be heard as the clutch applies. While air pressure is 
applied, check for excessive or unusual air leakage. 


Indication 
Pump and regulator valve OK 


Leakage in rear clutch area (servo, clutch seals, 
governor support seal rings) 


Leakage in front clutch area (servo, clutch seals, 
retainer bore, pump seal rings) 

Leakage in rear servo 

Leakage in servo; broken servo ring or cracked 
servo piston 

Clogged filter, stuck pressure regulator valve, 
worn or defective pump 


Governor valve sticking open 


Governor valve sticking in closed position 


Clogged oil cooler or lines, seal rings leaking, out- 
put shaft plugged with debris, worn bushings in 
pump or clutch retainer 
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Fig. 2C-7 Transmission Case Passages 
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Front Servo Test 


Apply air pressure to the front servo apply passage. 
The servo rod should extend and cause the band to 
tighten around the drum. While air pressure is applied, 
check for excessive air leakage. Spring tension should 
release the servo when air pressure is removed. 


Rear Servo Test 


Apply air pressure to the rear servo apply passage. 
The servo rod should extend and cause the band to 
tighten around the drum. While air pressure is applied, 
check for excessive air leakage. Spring tension should 
release the servo when air pressure is removed. 


CONVERTER HOUSING FLUID LEAK DIAGNOSIS 


When diagnosing converter housing fluid leaks, two 
facts must be established before attempting repair. 
First, it must be verified that a leak condition does 
actually exist and second, the real source of the leak 
must be determined. Failure to establish these facts 
beforehand can result in incorrect and unnecessary 
repairs. 

In some cases, suspected converter housing fluid leaks 
may not be leaks at all. They may be the result of 
residual fluid in the converter housing or excess fluid 
spilled during factory filling or initial transmission op- 
eration. These conditions may be incorrectly diagnosed 
as fluid leaks. 

Converter housing area leaks may have several 
sources. Through careful observation, it is possible to 
pinpoint the leak source before removing the transmis- 
sion. The paths various types of fluid leaks follow are 
shown in Figure 2C-8 and are described below. 

¢ Oil Pump Seal—leaks past the seal lip tend to move 

along the drive hub and onto the rear of the con- 
verter housing. However, if total seal failure occurs, 
fluid will be deposited inside the converter housing 
only, near the outside diameter of the housing. 

¢ Oil Pump Body—leaks past the pump body follow 

the same path as an oil pump seal leak, or fluid may 
travel down the pump face into the converter 
housing. 

¢ Oil Pump-to-Case Bolt—leaks past any one of these 

bolts are deposited on the inside of the converter 
housing only and not on the converter itself. 

¢ Oil Pump-to-Case Gasket—leaks past the gasket are 

deposited inside the converter housing only. 


Leak Diagnosis Procedure 


(1) Check fluid level and condition. If fluid level is 
high or low, adjust to proper level. 

(2) Raise and support car. 

(3) Inspect transmission and correct any external 
leaks from oil pan gasket, filler tube, governor line to 
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Fig. 2C-8 Converter Housing Fluid Leak Diagram 


TCS switch (if equipped), cooler line fittings, pressure 
test port plugs, and case-to-extension housing gasket. 

(4) Remove converter housing spacer plate. 

(5) Wipe all fluid from converter housing area. 

(6) Operate engine at 2,000 rpm for 2 minutes and 
observe converter housing for fluid accumulation 
pattern. 

(7) If fluid accumulation pattern is not evident, pro- 
ceed to next step. 

(8) If a circular pattern develops, it indicates a de- 
fective or damaged torque converter. Correct leak by 
replacing converter. 

(9) If a trickle develops, it indicates an oil pump 
leak caused by one or more of the following conditions: 

¢ Pump drainback hole obstructed. 

¢ Pump housing vent obstructed. 

¢ Pump bushing or converter hub scored, nicked, pit- 
ted, or burred. 

© Defective oil pump O-ring, gasket, or seal. 

¢ Kickdown lever pin plug loose or plug threads in case 
are stripped. 
(10) Correct these conditions as outlined in following 

steps. 

(a) Remove transmission and converter. 

(b) Tighten front band adjusting screw until 
band is tight around front clutch retainer. This will 
prevent front clutch assembly from also coming out 
when oil pump is removed and prevent damaging clutch 
discs. 

(c) Remove oil pump and oil seal. 

(d) Inspect pump housing drainback and vent 
holes for obstructions. If drainback hole cannot be 
opened using thin wire, replace pump housing. Check 
vent hole by blowing solvent through vent. If vent can- 
not be opened, replace pump housing. 
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(e) Inspect condition of pump housing and con- 
verter hub. If bushing is scored, replace it and polish 
hub using fine sandpaper. 

(f) Install replacement oil pump seal, O-ring, 
gasket, and oil pump. 

(g) Loosen kickdown lever pin plug two turns. 

(h) Apply small quantity of No. 2 Permatex or 
equivalent sealer, to plug threads and tighten plug to 
150 inch-pounds (17.0 Nm) torque. 

(i) Adjust front band. 

(11) Install transmission and converter. 
(12) Install converter housing spacer plate. 
(18) Remove supports and lower car. 


GOVERNOR 


Governor operational problems should be diagnosed 
using the road test and shift speed and governor pres- 
sure chart, and hydraulic pressure test procedures. 


STALL TEST 


Stall testing involves determining the maximum en- 
gine rpm obtainable at full throttle with the rear wheels 
locked and the transmission in D position. 

This test checks the holding ability of the converter- 
stator overrunning clutch and both transmission 
clutches. 

When stall testing is completed, refer to the Stall 
Speed Specifications Chart and diagnosis guides. 


WARNING: Never allow anyone to stand in front of 
the car when performing a stall test. In addition, always 
block the front wheels and have the parking and service 
brakes fully applied during the test. 


(1) Connect tachometer to engine. 

(2) Check and adjust transmission fluid level as 
necessary. 

(3) Operate engine until transmission fluid reaches 
operating temperature. 

(4) Block front wheels. 

(5) Fully apply parking brakes. 

(6) Fully apply service brakes. 

(7) Open throttle completely and record maximum 
engine rpm registered on tachometer. 


CAUTION: Do not hold the throttle open any longer 
than necessary and never longer than five seconds at a 
time. If more than one stall test is required, operate the 
engine at 1000 rpm with the transmission in Neutral for 
at least 20 seconds to cool the transmission fluid. 


(8) If engine speed exceeds maximum shown in stall 
speed chart, release accelerator immediately. This in- 
dicates that transmission clutch slippage is occurring. 

(9) Shift transmission into Neutral, operate engine 


for 20 seconds, stop engine, shift transmission into Park, 
and release brakes. 

(10) Compare test results with stall speed chart and 
refer to stall test diagnosis. 


Stall Test Diagnosis 


Stall Speed Too High 


If stall speed exceeds the maximum specified in the 
chart by more than 200 rpm, transmission clutch slip- 
page is indicated. Refer to the transmission road test, 
hydraulic pressure test and air pressure test procedures 
to diagnose the cause of slippage. 


Stall Speed Too Low 


Low stall speeds with a properly tuned engine indicate 
a torque converter stator clutch problem. The condition 
should be confirmed by road testing prior to converter 
replacement. If stall speeds are 250 to 350 rpm below the 
minimum specifed in the chart, and the car operates 
properly at highway speeds but has poor low speed ac- 
celeration, the stator overrunning clutch is slipping and 
the torque converter should be replaced. 


Stall Speed Normal 


If stall speeds are normal but road testing shows that 
abnormally high throttle opening is required to main- 
tain highway speeds even though low speed acceleration 
is normal, the stator overrunning clutch is seized and 
the torque converter must be replaced. 


A whining or siren-like noise caused by fluid flow is 
normal during a stall test. Loud metallic noises from 
loose internal parts or interference within the assembly 
indicates a defective torque converter. To confirm that a 
noise is originating from within the converter, operate 
the car at light throttle in Drive and Neutral on a hoist 
and listen for noise coming from the torque converter 
housing. 

When the stall test is completed, compare the test 
speeds recorded with those listed in the Stall Speed 
Specifications Chart. 


Stall Speed Specifications Chart 


Trans. Model Engine RPM 























2 Liter 2050-2350 
232 1700-2000 
258 1850-2150 
304 1950-2250 
360 2100-2300 
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SERVICE DIAGNOSIS 


General 


The diagnosis charts provide a quick reference for 
transmission diagnosis. A step-by-step approach to di- 
agnosing and correcting transmission malfunctions is 
used. 

The In-Car Procedures chart lists problem conditions 
that can be corrected with the transmission in the car. 
The Out-Of-Car Procedures chart lists problems that 
require transmission removal and disassembly. 

The In-Car Procedures should always be performed 
first. Do not remove the transmission unless the In-Car 
Procedures fail to correct the problem. 


How to Use the Charts 


The Condition columns in each chart describe the 
most frequently encountered malfunctions. Each prob- 
lem condition is cross-referenced to the necessary serv- 
ice procedures. 

The code letters in the boxes at the top of each chart 
identify the individual service procedures. These code 
letters correspond to descriptions of the various pro- 
cedures, which appear on the pages immediately follow- 
ing the charts. 

Capital letters A through T denote In-Car Procedures. 
Lower case letters a through j denote Out-Of-Car 
Procedures. 

The numbers in the boxes adjacent to the Condition 
column cross-reference each problem condition to the 


Service Diagnosis 


IN-CAR PROCEDURES 





CONDITIONS 





HARSH ENGAGEMENT R,D, 2, 1 





SLOW TO ENGAGE N, R, D, 2, 1 


NO UPSHIFT, STUCK IN LOW GEAR 





NO LOW GEAR MOVES IN 2ND OR 38RD GEAR 


REVERSE OK, WILL NOT MOVE FORWARD 
IN D, 2, 1 


MOVES IN NEUTRAL POSITION (CREEPS IN “N”) 


DRAGS OR LOCKS UP 


SLUGGISH ACCELERATION, EXCESSIVE 
THROTTLE NEEDED TO MAINTAIN SPEED 
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necessary service procedures. These numbers also show 
the order in which the various service procedures should 
be performed. 

As an example, assume that the problem condition is 
Harsh Engagement in R-D-2-1. First, locate the problem 
description in the Condition column; then note which 
service procedures are indicated. As shown in the chart, 
procedures B, D, E, G, N, Q are required. Next, note the 
numbers which indicate the sequence in which these 
procedures are to be performed. In this case, the correct 
order will be D, B, KE, G, Q, N. Finally, refer to the 
service procedure descriptions, which appear on the 
pages immediately following the charts, for details of 
each procedure. 

Become familiar with both charts and the procedures 
required. Some conditions require in-car service only, 
others require out-of-car service only, and some require 
a combination of both. 


In-Car Procedures 


A—Fluid Level and Condition: Fluid should be at full 
mark with engine idling. Fluid should not be milky, full 
of bubbles, or dark and burnt smelling. Use AMC, Dex- 
ron, or equivalent, transmission fluid only. 


B—Throttle Linkage: Check for smooth travel. Clean, 
but do not lube, linkage pivot points as necessary, then 
adjust to specifications. 


C—Gearshift Linkage: Adjust to specifications. 


D—Engine Idle Adjustment: Set to specifications. 


E—Hydraulic Pressures: Perform hydraulic pressure 
test to determine if operating pressures are within speci- 
fications. Repair hydraulic components as necessary. 
Check and correct throttle and line pressure settings if 
required. 


Service Diagnosis 


OUT-OF-CAR PROCEDURES 





a ae 


DELAYED, ERRATIC SHIFTS (HARSH AT TIMES) 
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SLIPS IN FORWARD DRIVE RANGES 
SLIPS IN REVERSE ONLY 


SLIPS IN LOW GEAR “D” ONLY 
BUT NOT IN “1” POSITION 


WILL NOT MOVE IN FORWARD OR REVERSE 


REVERSE OK, WILL NOT MOVE FORWARD / 
INS D251 


SLUGGISH ACCELERATION, EXCESSIVE 
THROTTLE NEEDED TO MAINTAIN SPEED 
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F—Front Band: Adjust to specifications. 

G—Rear Band: Adjust to specifications. 

H—Neutral Start Switch: Check wires and connections. 
Test switch. See if valve body manual lever grounds 
switch in P and N positions. If not OK, check ground 
strip at valve body manual lever. If OK, check starting 
circuit. 

I—Park Lock: Check condition of lock rod, lock rod ball, 
sprag reaction plug, governor support, and sprag shaft. 
Replace parts as required. 

J—Transmission Oil Cooler: Check lines and cooler for 
obstructions, or leaks (look for transmission fluid in 
radiator coolant, or milky colored transmission fluid 
which indicates coolant in fluid). 

K—Output Shaft Bearing, Bushing, or Seal: Remove 
extension housing, inspect parts, and replace parts as 
neccessary. 

L—Governor Valve: Clean and inspect all parts. Check 
weights, shaft, and valve for burrs, nicks, scores, or 
binding. Check spring for collapsed or distorted coils and 
snap rings for distortion. Check filter for dirt and 
debris. Inspect body for cracks or wargape. Check torque 
on governor and output shaft support bolts. 

M—Oil Filter: Inspect and replace if clogged. 

N—Valve Body: Remove, disassemble, clean thor- 
oughly, and inspect valves and plugs for nicks, 
scratches, burrs, and rounded edges on valve lands. 
Check bores for scratches, springs for collapsed coils, 
and all mating surfaces for nicks, burrs, or warpage. 
Reassemble and install, tightening all screws to exact 
specifications. 

O—Front Servo and Linkage: Inspect piston for wear, 
cracks, and worn or broken seal rings. Check springs for 
collapsed or broken coils. Check servo bore for scratches, 
nicks, or wear. Check lever, strut, and band for damage. 
Check lever shaft for wear, being loose in case, or for 
leaking O-ring. 

P—Rear Servo and Linkage: Inspect piston for wear, 
cracks, worn or broken seal ring, or damaged seal. Check 
springs for collapsed or broken coils. Check servo bore 
for scratches, nicks, or wear. Check lever and band for 
damage. Check lever shaft for wear or being loose in 
case. 

Q—Accumulator: Clean and inspect for broken seal 
rings, scratched bore, or broken or collapsed spring. 
Check piston for cracks or evidence of piston cocking in 
bore. 

R—Air Pressure Test: Remove valve body and use air 
pressure to apply clutches and bands to check 
operation. 

S—Engine Tune and Performance: Verify proper engine 


operation. Be sure compression meets specifications and 
fuel and ignition systems are functioning properly. 
T—Stall Test: Perform stall test to check holding ability 
of converter and transmission clutches. 


Out-0f-Car Procedures 


a—Converter Drive Plate: Check plate for flatness, 
cracks at mounting bolt holes, loose attaching bolts, or 
damaged ring gear teeth. Broken drive plate may in- 
dicate engine-to-transmission caused by loose, missing, 
or misaligned dowels. 

b—Oil Pump: Clean pump and check all clearances. In- 
spect rotors for scoring and the seal and bushings for 
wear. Inspect pump housing and reaction shaft support 
mating surfaces for flatness. 

c—Transmission Vent: Make sure vent is open and not 
obstructed. 

d—Front Clutch: Clean and inspect all parts. Examine 
retainer and piston for scores and scratches, discs and 
plates for wear, return springs for collapsed coils, and 
the seal rings for damage. The vent check ball in the 
retainer must operate freely. 

e—Rear Clutch: Inspect all rear clutch parts as outlined 
under front clutch procedure. 

f—Planetary Gear Set: Clean and inspect annulus gear, 
planet pinion carrier assembly, and sun gear for worn 
thrust washers, damaged gear teeth, and excessive pin- 
ion end clearance. Examine the bushings in the sun gear 
for excessive wear. 

g—Rear Band: Inspect the band for wear and for good 
bond of lining to band. Inspect lining for burn marks, 
glazing, uneven wear patterns, flaking, or if band 
grooves are worn away at any portion of band. Replace 
band if it exhibits any of these conditions. 
h—Overrunning Clutch: Clean and inspect clutch parts 
for brinnelled clutch rollers or cam, or improperly as- 
sembled rollers or springs. Check for collapsed springs 
and bent spring retainer tabs. 

i—Torque Converter: Flush thoroughly to remove all 
foreign material and oxidized oil. Inspect front seal sur- 
face of converter hub for scratches, burrs, nicks, or 
scoring. Check oil pump drive slots in hub for wear, or 
sharp edges. Polish minor surface irregularities with 
crocus cloth. 

j—Seal Rings: Inspect seal rings on reaction shaft sup- 
port and governor support for wear, cracks, or breakage. 
Inspect ring grooves on both support assemblies for 
nicks, burrs, or distortion. Inspect bores in front clutch 
retainer and output shaft support for nicks, grooves, 
wear, cracks, or scratches. 
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Transmission Shift Speeds and Governor Pressures 


SHIFT SPEEDS AND GOVERNOR PRESSURES (Standard Axles and Tires) — Pacer, Gremlin, Concord, AMX 
































Pacer — Gremlin — Concord 





Transmission Model 904 904 





Engine C.1.D. 


Axle Gear Ratio 3.31 hcp I Aaah |) Pes) 


Tire Size ( x14) C78 B78 | C78 B78 
Wheel/RPM 831 814 831 814 
—— 


































Throttle Closed 
1-2 Upshift 
2-3 Upshift 
3-1 Downshift 

















Ba eae cz aes = 1 : ——_ 
14-43] 14-13 11-13 - : - 9-13 | 9-11 | 9-11 911 

16-19] 1619 | 16-19] 14-17 | 14-17] 1417 acl BS sneer eE | a aa! 
11-13] 11-13] 9-13 | 9-13 | 9-13 | 9-13 9-11 | 9-11 

















































































W.O.T. thru Detent OK Range 
1-2 Upshift 29-48 | 30-49 133-48] 34-49] 34-49 34.49 | 31-46 [31.46 | 31-46 31-46 | 26-40] 27-41 | 27-41 27-41 32-.47| 32.47 29-43 | 29-42 
2-3 Upshift | g9.80 | 60-82 [67-821 Se 63.81 | 63-81 Se 56-73 | 56-73| 56-73| 63-83| 66-83| 60-76 | 60-76 
Kickdown Limit OK Range 











3-2 Part Throttle Downshift | 21-41 
3-2 W.0.T. Downshift 





29-43 | 29-43 25-38| 26-39 











27-33] 27-33] 25-30 | 25-30 











Governor Pressure 





OK Range 








— == = z 
15 psi. 15-26 | 15-25 19-23] 20-24 20-24 | 20-24 20.24 20:24 20-24 | 20-24 
tt + 


50 psi. 43-60 | 44-60 |50-58| 51-59] 51-59] 51-59] 47-55 | 47-55 | 47-55 | 47-55) 42-50} 42-50 
75 psi. 66-80 | 67-80 |70-78| 72-80] 72-80 | 72-80 | 66-74 | 66-74 | 62-74 | 66-74| 59-66) 59-66 








49-57| 49-57| 44-52 | 44-52 
69-77] 69-77] 62-70 | 62-70 
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SHIFT SPEEDS AND GOVERNOR PRESSURES (Standard Axles and Tires) — Matador 











— 16-80 Matador — 


Transmission Model 


Engine C.1.D. 


















Axle Gear Ratio 











Tire Size ( x14) 
Wheel/RPM 
Throttle Closed 
1-2 Upshift 

2-3 Upshift 
3-1 Downshift 
W.O.T. thru Detent 
1-2 Upshift 


1s416 
OK Range 
2-3 Upshift 


28-42| 28-42] 28-43| 29-44 | 25-35] 25-35] 25-35] 25-41| 25-41| 30-45| 31-46 | 36-41| 27-41| 27-41] 27-41 

57-73 | 57-73| 59-73| 60-74| 48-62| 46-60| 46-60| 54-66] 56-72| 62-79| 65-82| 56-72| 56-72| 56-72| 56-72| 62-79| 65-82 
OK Range 
25-39 18-34] 18-34| 18-34] 26-39] 31:45 
3-2 W.0.T. Downshift 26-31| 25-30] 24-30| 22-28| 23-28 25-33| 26-34| 23.28| 23-28 | 23-28| 25-30| 25-33| 26-34 | 
17-21] 16-20] 14-18] 16-20] 16-20] 16-20] 17-21] 1620] 17-21] 14-18] 14-18] 14-18] 17-21] 16-26] 17-21 | 
42-50| 42-49| 41-48 | 36-42| 38-44| 38-44| 38-44| 42-49| 4654] 49.57| 42-50| 42-50| 42-50| 42-50| 46-54| 49-57 | 
63-66| 57-65| 52-64 | 50-58 | 52-60| 52-60| 52-60 ae ESP et al 
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Torque Specifications 


Metric (N+m) 


Service In-Use 

Set-To Recheck 

Torque Torque 
COGlGUINGEItLINOR eae eS coats sh es te et ee ay aoeiw ew eae ee 20 14-41 
CEOLGEMLSTAMINCCAMTMMEPIMS Ic eller icin ely (eteliMa veear ne. 6 @ ccha? We ce wee ob cai 34 20-41 
SAI VBE GIs Doe ral Pe CUMMMEE ats, slic tsiciaisin Sco) igatnl fae: Cabs el sale) av sv cv". 10). Spay Binewt. Sachi: + 12 - 
Converter. Drive. Plateto. Crankshatt.Bolt once. cian ces cpus 6s ne tee be hme en 142 129-163 
Converter Drive Plate to Torque Converter Bolt ............0000 un enue 30 27-34 
Extension Housing to Transmission Case Bolt... 2... 0... eee ee 33 - 
Extension Housing to Insulator Mounting Bolt Bioloeot oe Cee Ben MI theo oo 68 _ 
GOVErNOMBOOVstOlISUPPOnUBOltec a: cuche inte bod) te Gi iy fio) tieeile sla Ge OL 11 = 
Kickdown Band AdjustingiScrew' Locknut. © 8h i we ee ew el 47 _ 
KeigkKGOMMO Ver Sie Tel LU Gil saicpacan a sstecape teres eecpeutssnjirpsswnincs) dee yesiniwirepiey, qqienieqveemienmpsonamarae Ad, - 
Low Reverse Band Adjusting Screw Locknut .......... 0-50 eevveeuves 47 _ 
INGLCrAStanGmOUITC Mm eMAC a casa satis Midas Fle ‘a en ce a Ge oe oy a) ecw al ey ate 33 = 
OMPHlGrnUDeETECKOCIBOIT s aireens Soe eM ines r en Neem Ge ew @ a8 en 17 =e 
COM yay fetal heey 8s AaB eG oy anna UG. eG Ma TEFL Ca TaD) Cami of cr ic) cae eae ce 17 = 
Oil Pump Housing-to-Transmission Case Bolt ...... 2... . 0... eee ee ee 20 = 
QUTMUtSNATGUDDOLUGON mec eta sn 0 sie bo. oual & sw vio yw Bile we, a, 0 RS 17 = 
Overcunning catch Galm SOtSChOWs 65 63a oe «aw i ws mw aly o ae 6 tle aan 4 at 
PrassuramiestimontilUGmnitnates way cit. oh wile. «Rial a shins weber Wid aris = ata 12) As 
Reaction:shattisupportitojOll/Pump Bolt: . i. 6. eu ck sk ee ww ee ee 18 ae 
Speedometer Adapter Clamp SGheW «6 on. 6k es cs tee ga we ae 11 = 
TFaNSMMiSslOn-CO-ENGING BOM. MEM as a ss ws fis he a © we + 6 ORD 38 30-41 
WAIVERS OC VES CKO MTT ee) mE. OMeMage cis Git. on Sale Vly aoe awe nl mule eee 4 ar, 
Valve! Body tomtirahsmission Case Screw: . Teaco 66 6 wie we din ies v6 we ta 11 = 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


Fluid Level Special Tools 


Fill to ‘‘Add One Pint’’ mark on dipstick. Use AMC, Dexron, or 

equivalent Automatic transmission fluid. 

NOTE: Check fluid level with gearshift selector lever in N (neutral) 
position and with fluid at normal operating temperature. 


USA (ft. Ibs.) 


Service 
Set-To 
Torque 


15 
25 
110 in-lb 
105 
22 
24 
50 
100 in-lb 


150 in-lb 
175 in-lb 
150 in-lb 
40 in-Ib 
110 in-lb 
160 in-lb 
100 in-lb 
28 
35 in-Ib 
100 in-lb 





70129 
Fluid Capacity and Converter Size 
Torque Converter Diameter 
OOSMFOURCVIIRGEN)) cutee. « Gi bls hoa Gedo Gye 8 9.5 inch 
904-998-727 (six-eight cylinder) ...........04- 10.75 inch 
Oil Capacity —Transmission 
and Torque Converter 
904 (fourcylinder) ...... 14.2 pts. (U.S.) 6.67 Liters (Metric) 
904-998 (six-eight cylinder) . 17 pts. (U.S.) 7.99 Liters (Metric) 
727 (eight cylinder). ..... 19 pts. (U.S.) 8.93 Liters (Metric) 
Cooling Method—All Models ... . Water-Heat Exchanger in Radiator 
Lower tank J-24027 PRESSURE TEST SET 
Fluid Pressure and Lubrication—All Models ..... Rotor-Type Pump 70124 
Gear Ratios—All Models 
PausS Sorte ie, Se 5 Pe ee, Oey ee ee en 2.45:1 
SSCONGM MCU re ee ho te ttle ance a wl 1.4531 
ST Cl na care ETM nc. iad ec, adios, bain, ea eeee ha a 1.00:1 
ROMO Che pate cieual cde obama lee ne AGP de ee 2.20:1 


In-Use 
Recheck 
Torque 


10-30 
15-30 


95-120 
20-25 
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IN-CAR SERVICE AND 
ADJUSTMENT 


Page 
Extension Housing Seal Replacement 2C-24 
Front Band Adjustment 2C-20 
Governor Valve Service 20-24 
Gearshift Linkage Adjustment 2C-18 
Neutral Start and Backup Lamp Switch 20-26 
Oll Filter Replacement 20-21 
Park Lock Component Replacement 2C-26 
Rear Band Adjustment 2C-20 


Page 
Shift Quadrant Dial Replacement 2C-19 
Shift Quadrant Replacement—Pacer-Matador 2C-18 
Special Tools 20-29 
Specifications 2C-28 
Speedometer Pinion Adapter and Seal Replacement 2C-22 
Throttle Linkage Adjustment 2C-27 
Valve Body Service 2C-21 





GEARSHIFT LINKAGE ADJUSTMENT 


(1) Raise car. 

(2) Loosen shift rod trunnion jamnuts. 

(8) Remove lockpin retaining shift rod trunnion to 
bellerank and disengage trunnion and shift rod at 
bellcrank. 

(4) Place gearshift lever in Park position and lock 
steering column. 

(5) Move transmission control lever rearward into 
Park detent. Be sure lever is moved rearward as far as 
possible. Park detent is last rearward detent. 

(6) Check for positive engagement of park lock by 
attempting to rotate propeller shaft. Shaft will not ro- 
tate if park lock pawl is fully engaged in governor 
support. 

(7) Adjust shift rod trunnion to obtain free pin fit in 
bellerank arm and tighten trunnion jamnuts. Prevent 
shift rod from turning while tightening jamnuts. 


NOTE: On column shift cars, all gearshift linkage lash 
must be eliminated in order to obtain a proper adjust- 
ment. When making adjustment, eliminate lash by pull- 
ing downward on the shift rod and pressing upward on 
the outer bellcrank. 


(8) Move gearshift lever to Park and Neutral posi- 
tions and check engine starting. Engine should start in 
these positions only. Engine must not start in any gear 
position other than Park or Neutral. If engine does not 
start or starts in R, D, 2, or 1, adjustment is incorrect or 
neutral switch is defective. 

(9) Check steering lock for ease of operation. 

(10) Lower car. 


SHIFT a POINTER ADJUSTMENT—PACER- 
MATADO 


(1) Pacer models, remove steering column tube 
cover. 

(2) On Matador models, remove lower finish panel. 

(8) Unlock steering column and place gearshift le- 
ver in neutral position. 


(4) Loosen screw attaching cable adjusting clip to 
steering column shift bowl (fig. 2C-9). 


CABLE 







ADJUSTING 
CLIP 


RETAINING 
SCREW 





41202 


Fig. 2C-9 Shift Quadrant Cable 


(5) Move clip up or down as required to center quad- 
rant pointer on neutral position. 

(6) Tighten screw and check position of pointer in 
other gearshift positions and adjust if necessary 

(7) On Pacer models, install steering column tube 
cover. 

(8) On Matador models, install lower finish panel. 
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(11) Remove screws attaching speedometer lens 


) SHIFT QUADRANT REPLACEMENT—PACER-MATADOR 


' Pacer 


(1) Disconnect battery negative cable. 

(2) Remove steering column tube cover, and dis- 
connect quadrant cable at adjuster clip. 

(8) Remove instrument cluster bezel. 

(4) Remove radio control knobs and radio retaining 
nuts, if equipped. 

(5) Remove right-side overlay attaching screws and 
remove overlay. 

(6) Remove headlamp control overlay attaching 
screws and remove overlay. 

(7) Remove instrument cluster attaching screws. 

(8) Disconnect speedometer cable and wiring con- 
nectors at instrument cluster and remove cluster. Push 
wiring connector tabs inward, then pull connectors out- 
ward to remove. 

(9) Remove quadrant attaching screws, quadrant 
from cluster, and cable from quadrant. 

(10) Install cable on lever of replacement quadrant. 
Be sure cable is seated in quadrant lever notch. 

(11) Position quadrant in instrument cluster and in- 
stall attaching screws. 

(12) Attach wiring connectors and speedometer cable 
to instrument cluster. 

(13) Position cluster in instrument panel and install 
cluster attaching screws. 

(14) Connect quadrant cable to adjuster clip on steer- 
ing column. 

(15) Install right-side and headlamp control 
overlays. 

(16) Install radio retaining nuts and control knobs, if 
equipped. 

(17) Install instrument cluster bezel. 

(18) Adjust qaudrant pointer. 

(19) Install steering column tube cover. 

(20) Connect battery negative cable. 


Matador 


(1) Disconnect battery negative cable. 

(2) Remove lower finish panel. 

(3) Disconnect quadrant cable at adjuster clip. 

(4) Remove radio control knobs and radio retaining 
nuts. 

(5) Remove passenger side remote mirror control 
retaining nut, if equipped. 

(6) Remove instrument cluster bezel attaching 
screws, tilt bezel toward column, disconnect wiring con- 
nectors at bezel, and remove bezel. 

(7) Remove clock or clock opening cover. 

(8) Remove instrument cluster attaching screws. 

(9) Disconnect speedometer cable at cluster. 

(10) Tilt cluster toward column, disconnect wiring 
connectors at cluster, and remove cluster. 


housing to cluster. 

(12) Remove speedometer housing from cluster, re- 
move quadrant attaching screws, and remove quadrant 
from speedometer housing. 

(18) Position replacement quadrant in speedometer 
housing and install quadrant attaching screws. 

(14) Install speedometer housing in cluster, position 
lens housing on cluster and install lens housing attach- 
ing screws. 

(15) Position instrument cluster in panel, attach wir- 
ing connectors and speedometer cable to cluster, and 
install cluster attaching screws. 

(16) Connect quadrant cable to adjuster clip on steer- 
ing column. 

(17) Install clock or clock opening cover. 

(18) Position instrument cluster bezel on cluster and 
attach wiring connectors to bezel. If bezel is difficult to 
position over steering column, loosen column mounting 
bracket attaching nuts, position bezel, and tighten 
bracket nuts to 15 foot-pounds (20.3 Nm) torque. 

(19) Install passenger side remote mirror control at- 
taching nut if equipped. 

(20) Install instrument cluster bezel attaching 


screws. 
(21) Adjust quadrant pointer. 
(22) Install lower finish panel. 
(23) Connect battery negative cable. 





) 





j ~ 
: A41778 + 


Fig. 2C-10 Front Band Adjustment 
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FRONT BAND ADJUSTMENT 


; The front band adjusting screw is located on the left 
side of the transmission case just above the manual 
valve and throttle lever control levers (fig. 2C-10). 


Adjustment Procedure 


(1) Loosen adjusting screw locknut and back off 
locknut five turns. 

(2) Check adjusting screw rotation. Screw must 
turn freely in case. 

(3) Tighten adjusting screw to 36 inch-pounds (4.07 
Nm) torque using Torque Wrench J-58538, Adapter Tool 
J-24068, and a 5/16-inch square socket (fig. 2C-9). 


CAUTION: If Adapter Tool J-24063 is not used, the 
band adjusting screw must be tightened to 72 inch- 
pounds (8.13 Nm) torque. 


(4) On Models 904/998, back off adjusting screw 2 
turns. 

(5) On Model 727, back off adjusting screw 2-1/2 
turns. 

(6) Tighten adjuster screw locknut to 35 foot- 
pounds (47.5 Nm) torque. Do not allow adjuster screw to 
rotate when tightening locknut. 


REAR BAND ADJUSTMENT 


The rear band adjustment is an internal adjustment. 
The transmission oil pan must be removed to gain access 
to the band adjusting screw (fig. 2C-11). 


Adjustment Procedure 


(1) Remove oil pan and drain fluid. 
(2) Inspect fluid and filter for heavy accumulation 
of friction material or metal particles which indicate 





Fig. 2C-11 Rear Band Adjustment 


worn or damaged parts. However, a very light accumu- 
lation of this material is normal. 
(3) On Models 904/998, adjust band as follows (fig. 

2C-11): 

(a) Remove adjusting screw locknut. 

(b) Tighten adjusting screw to 41 inch-pounds 
(4.6 Nm) using torque wrench and 1/4-inch hex head 
socket wrench. 

(c) On Model 904, back off adjusting screw 7- 
1/2 turns. 

(d) On Model 998, back off adjusting screw 4 
turns. 

(e) Hold adjusting screw in position and install 
locknut. Tighten locknut to 35 foot-pounds (47.5 Nm) 
torque. 


ONE PIECE 
LEVER 


LOCKNUT 








ADJUSTMENT 
SCREW 


STRUT 


LEVER—TO—BAND 


LINK AND ANCHOR 
41780 


Fig. 2C-12 Rear Band Arrangement—Model 904 


VALVE BODY 
ATTACHING SCREWS \S 


iy VALVE BODY 
ATTACHING SCREWS 
: ™ 


Fig. 2C-13 Valve Body Attaching Screw Location 
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(4) On Model 727, adjust band as follows: 
(a) Loosen adjuster screw locknut. Back off 

+ locknut five turns. 
(b) Tighten adjusting screw to 72 inch-pounds 
'|(8.1 Nm) torque. 

(c) Back off adjusting screw 2 turns. 

(d) Hold adjusting screw in position and tighten 
»locknut to 35 foot-pounds (47.5 Nm) torque. 

(5) Install oil pan and replacement pan gasket. 
Tighten oil pan bolts to 150 inch-pounds (17.0 Nm) 
/torque. 

(6) Fill transmission with AMC, Dexron, or equiva- 

»}lent automatic transmission fluid. Refer to Fluid Level 
and Condition for refill procedure. 


)) OIL FILTER REPLACEMENT 


(1) Remove oil pan and drain fluid. 
(2) Inspect fluid and filter for friction material or 
' metal particles which indicate worn or damaged parts. 

(3) Remove three screws attaching filter to valve 

body and remove filter. 

(4) Install replacement filter and tighten filter at- 
taching screws to 35 inch-pounds (4.0 Nm) torque. 

(5) Clean and install oil pan and replacement pan 
gasket. Tighten pan bolts to 150 inch-pounds (17.0 Nm) 
torque. 

(6) Fill transmission with AMC, Dexron, or equiva- 
lent automatic transmisson fluid. Refer to Fluid Level 
and Condition for refill procedure. 


VALVE BODY SERVICE 


Removal 


(1) Remove oil pan and drain fluid. 

(2) Loosen clamp bolts and remove throttle and 
manual valve control levers from valve body shafts. 

(3) Remove neutral start switch from case. 

(4) Remove valve body attaching screws (fig. 2C- 
18). 

(5) Lower valve body, pull forward to disengage 
park lock rod, and remove valve body. 


NOTE: It may be necessary to rotate the output shaft 
before the park lock rod will pass by the park sprag. 


(6) Remove oil filter. 

(7) Mount valve body on Support Stand J-24048. 

(8) Refer to Out-of-Car Service and Overhaul sec- 
tion for valve body service procedures. 


Valve Body Hydraulic Control Pressure Adjustments 


There are two hydraulic control pressure adjustments 
that can be performed on the valve body, they are: Line 
Pressure and Throttle Pressure adjustment. 

Because line and throttle pressure are interdependent 


(each affects shift quality and timing), both adjust- 
ments must be performed properly and in the correct 
sequence; line pressure adjustment first—throttle pres- 
sure adjustment last. 


Line Pressure Adjustment 


(1) Measure distance from valve body to inner edge 
of adjusting screw using accurate steel scale (fig. 2C-14), 

(2) Distance measured should be 1-5/16 inches (3.3 
cm). 

(3) If adjustment is required, turn adjusting screw 
in or out to obtain 1-5/16 inch (3.3 cm) setting. 


NOTE: The 1-5/16-inch (8.8 cm) setting is an approw- 
imate setting. Because of manufacturing tolerances, it 
may be necessary to vary from this dimension to obtain 
the desired pressure. One complete turn of the adjusting 
screw changes line pressure approximately 1-2/3 psi. 
Turning the adjusting screw counterclockwise increases 
pressure while turning the screw clockwise decreases 
pressure. 


ALLEN 
WRENCH 
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Fig. 20-14 Line Pressure Adjustment 


Throttle Pressure Adjustment 


(1) Insert Gauge Tool J-24031 between throttle lever 
cam and kickdown valve (fig. 2C-15). 

(2) Push gauge tool inward to compress kickdown 
valve against its spring and to bottom throttle valve in 
valve body. 

(3) Maintain pressure against kickdown valve 
spring and turn throttle lever stop screw until screw 
head touches throttle lever tang and throttle lever cam 
touches gauge tool. 


NOTE: The kickdown valve spring must be fully com- 
pressed and the kickdown valve completely bottomed in 
the valve body to obtain a correct adjustment. 
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Fig. 20-15 Throttle Pressure Adjustment 


Installation 


(1) Clean all mating surfaces. Be sure burrs are 
removed from transmission case and valve body steel 
plate surfaces. 

(2) Position accumulator spring on valve body. 

(3) Insert park lock rod through opening in rear of 
case. 

(4) Position knob on end of lock rod against reaction 
plug in sprag and exert rearward pressure on rod to 
force rod past sprag. Rotate output shaft if necessary. 

(5) Align and install valve body. Install attaching 
screws finger-tight only. 

(6) Install neutral safety switch. 

(7) Move manual valve in valve body to neutral 
position. Align valve body as necessary to align neutral 
finger of manual lever with neutural switch plunger. 

(8) Tighten valve body attaching screws alternately 
and evenly to 100 inch-pounds (11.38 Nm) torque. 

(9) Install oil filter. Tighten attaching screws to 35 
inch-pounds (4.0 Nm) torque. 

(10) Install manual and throttle valve control levers 
and tighten clamp bolts. Check both shafts for binding 
after tightening bolts. 

(11) Install oil pan and replacement gasket. Tighten 
oil pan bolts to 150 inch-pounds (17.0 Nm) torque. 

(12) Fill transmission with AMC, Dexron, or equiva- 
lent automatic transmission fluid. Refer to Fluid Level 
and Condition for refill procedure. 

(13) Adjust gearshift and throttle linkage. 


Front and Rear Servos 


The front and rear servos may be removed, recondi- 
tioned, installed, and adjusted with the transmission in 
the car. 

For removal, inspection, and installation procedures, 
refer to Out-Of-Car Service and Overhaul section. 
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Fig. 2-16 Adapter Assembly—Gremlin-Concord-AMX-Matador 


SPEEDOMETER PINION ADAPTER AND SEAL REPLACEMENT 
Gremlin-Concord-AMX-Matador 


(1) Disconnect speedometer cable housing and TCS 
switch, if equipped. 

(2) Remove bolt and retainer which secures adapter 
to extension housing (fig. 2C-16). 

(3) Remove adapter assembly from extension 
housing. 

(4) Push seal and retainer ring from adapter. A 1/8- 
inch punch may be used. 

(5) Start seal and retainer ring into adapter. Seal 
lip should face into adapter. Use Seal and Retainer In- 
staller Tool J-24028 to press seal and retainer into 
adapter until tool bottoms (fig. 2C-17). 

(6) Clean adapter and extension housing mating 
surfaces. Dirt or sand causes misalignment and speed- 
ometer pinion gear noise. 


PINION 
ADAPTER 
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Fig. 2C-17 Pinion Seal and Retainer Installation 
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(7) Note number of teeth on pinion and install pin- 
ion in adapter. 

(8) Rotate adapter until number on adapter that 
corresponds to number of teeth on pinion is in 6 o’clock 
position, and install adapter (fig. 2C-18). 

(9) Install adapter retainer and retainer bolt. Be 
sure retainer tangs are seated in adapter positioning 
slots. Tap adapter firmly into extension housing and 
tighten retainer bolt to 100 inch-pounds (11.3 Nm) 
torque. 


6 O'CLOCK 
BR POSITION 
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Fig. 20-18 Adapter Indexing Position 


Pacer 


(1) Remove speedometer adapter retainer bolt and 
retainer (fig. 2C-19). 

(2) Position drain pan under adapter and remove 
adapter. Note adapter position before removal. 

(3) Remove speedometer pinion retaining clip and 
remove pinion. Note number of teeth on pinion. 

(4) Remove cable from adapter by pulling cable 
straight out of adapter. 

(5) Remove O-ring seals from adapter and cable. 
Clean cable and adapter. 

(6) Install O-ring seals on adapter and cable (fig. 
2C-19). 

(7) Insert cable into adapter and push cable in until 
it bottoms. 
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Fig. 2C-19 Adapter Assembly—Pacer 


(8) Install pinion on cable. 


NOTE: Be sure square end of inner drive cable is 
seated in pinion. 


(9) Insert pinion retaining clip into notches in pin- 
ion. Shoulder on clip must face adapter. Press down on 
clip until fully seated in retaining groove of cable. 

(10) Clean adapter seat in extension housing. Dirt 
causes poor seating and misalignment and results in 
leakage or pinion damage. 

(11) Apply transmission fluid to adapter O-ring and 
install adapter in extension housing. Be sure adapter is 
fully seated. 

(12) Index adapter as follows: 

(a) Determine correct index position for 
adapter (e.g., if pinion has 26 to 21 teeth, index adapter 
at 26/21 mark; if pinion has 32 to 38 teeth, index adapter 
at 32/38 mark). 


ADAPTER 


CABLE 





Fig. 2C-20 0-Ring Location 
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Fig. 2C-21 Adapter Indexing Position 
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(b) Rotate adapter until appropriate index 
mark on adapter is aligned with pointer on extension 
housing (fig. 2C-21), 

(18) Install adapter retainer and tighten retainer 
bolt to 100 inch-pounds (11.3 Nm) torque. 

(14) Correct transmission fluid level as required. Re- 
fer to Fluid Level and Condition for refill procedure. 


EXTENSION HOUSING SEAL REPLACEMENT 


(1) Raise car on hoist. 

(2) Mark propeller shaft and rear axle yokes for 
assembly alignment reference. 

(3) Disconnect propeller shaft at rear yoke and re- 
move propeller shaft. 

(4) Remove seal from housing using screwdriver 
(View A, fig. 2C-22). 

(5) Place new seal on Installer J-9348 and install 
seal in housing (View B, Fig. 2C-22). 

(6) Install propeller shaft. Align assembly reference 





VIEW A—REMOVAL 


SEAL INSTALLER 
J—9348 






VIEW B—INSTALLATION 
41788 


Fig. 2C-22 Extension Housing Seal Removal/Installation 


marks and tighten clamp bolts to 14 foot-pounds (19.0 
Nm) torque. 

(7) Lower car. 

(8) Check and correct transmission fluid level as 
necessary. 


GOVERNOR VALVE SERVICE 


Removal 


(1) Raise car on hoist. 

(2) Mark propeller shaft and rear axle yokes for 
assembly alignment reference. 

(3) Disconnect propeller shaft at rear axle yoke and 
remove propeller shaft. 

(4) Support transmission using transmission jack. 

(5) Remove speedometer cable and adapter from 
extension housing. 

(6) Remove rear support crossmember from side 
sills. 

(7) Remove catalytic converter support bracket 
bolts from extension housing. 

(8) Remove rear support cushion and adapter from 
extension housing. 

(9) Remove transmission rear bearing cover plate 
from extension housing. 

(10) Remove bolts that attach extension housing to 

case and install two pilot studs, tool J-24108, into case 
(fig. 2C-23). 





Fig. 2C-23 Extension Housing Removal/installation 
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(11) Expand rear bearing snap ring using large snap 
ring pliers (fig. 2C-23). 

(12) Hold snap ring expanded and tap extension 
housing off bearing and output shaft. 

(13) Remove rear bearing snap ring. 

(14) Remove output shaft bearing. 


NOTE: On model 727 transmission only, remove the 
additional remaining snap ring from the output shaft. 


(15) Remove E-clip from weight end of governor 
valve shaft (fig. 2C-24). 

(16) Remove valve and shaft from governor body. 

(17) Rotate output shaft until governor weight faces 
downward. 

(18) Remove output shaft snap ring located behind 
governor body. 

(19) Remove governor body and governor support 
from output shaft. 
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Fig. 20-25 Governor Valve Assembly 
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Disassembly 


(1) Remove large snap ring from weight end of gov- 
ernor body (fig. 2C-25). 

(2) Remove weight assembly. 

(8) Remove snap ring from governor weight 
assembly. 

(4) Separate inner weight, spring, and outer weight. 
Identify spring with tag. 

(5) If governor support or governor body is to be 
replaced, straighten lock tabs and remove four bolts that 
attach body to support. 

(6) Remove governor filter. 


Cleaning and Inspection 


Thoroughly clean all governor parts in a suitable 
cleaning solution but do not use any type of caustic 
cleaning solution. 

The weights and valves should fall freely in their 
bores when clean and dry. Rough surfaces and burrs 
may be polished using crocus cloth. 

Inspect the governor weight spring for distortion. Re- 
place the spring if damaged. 

Clean the filter in solvent and dry it with compressed 
air. Replace the filter if damaged. 

Inspect the governor support (park gear) for chipped 
or worn gear teeth or damaged ring grooves. Replace the 
gear if damaged. 

Check the bolt torque on the output shaft support 
attaching bolts. If loose, the bolts permit cross-leakage 
and loss of governor pressure. 


Assembly 


(1) If governor body was separated from governor 
support, install filter, assemble body and support, and 
install attaching bolts finger-tight. 


NOTE: Do not tighten the bolts to specified torque 
until the assembly is installed on the output shaft. 


(2) Install governor weights and spring inside of 
outer weight and install snap ring. 

(3) Install weight assembly in body. 

(4) Install snap ring. 


(1) Position governor support and governor body 
assembly on output shaft. 

(2) Align governor valve shaft hole in body with 
hole in output shaft and install assembly. 

(3) Install snap ring in governor body. 

(4) Install body-to-support attaching screws and 
tighten to 100 inch-pounds (11.3 Nm) torque. 

(5) Bend ends of lock tabs against bolt heads. 

(6) Install governor valve on valve shaft. 

(7) Insert assembly into body and through governor 
weights. 
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(8) Install retaining E-clip. 
(9) On Model 727 transmission only, install addi- 
tional snap ring in front groove in output shaft. 

(10) Install rear bearing with outer race ring groove 
facing forward end of output shaft. 

(11) Press or tap bearing against snap ring or shoul- 
der and install rear snap ring. 

(12) Thread two Pilot Studs, tool J-24108, into case 
and position replacement extension housing gasket on 
case (fig. 2C-28), 

(18) Position rear bearing snap ring in extension 
housing. 

(14) Expand snap ring as far as possible and care- 
fully tap extension housing into place. 

(15) Release snap ring. Be sure it seats in bearing 
groove. 

(16) Install and tighten extension housing bolts to 24 
foot-pounds (382.5 Nm) torque. 

(17) Install gasket, plate, and rear support cushion 
and adapter on extension housing mounting pad. 

(18) Install rear crossmember and attach it to side 
sill and support cushion. Tighten crossmember stud 
nuts to 85 foot-pounds (47.5 Nm) torque and suppport 
cushion-to-crossmember bolts to 28 foot-pounds (87.4 
Nm) torque. 

(19) Install speedometer cable and adapter assembly. 


NOTE: Be sure the adapter is properly indexed in the 
extension housing and that the O-ring seals are in the 
correct location. 


(20) Install catalytic converter support bracket. 

(21) Remove transmission jack. 

(22) Install propeller shaft. Align assembly reference 
marks and tighten clamp bolts to 14 foot-pounds (19.0 
Nm) torque. 

(23) Adjust gearshift and throttle linkage. 

(24) Lower car. 

(25) Fill transmission with AMC, Dexron, or equiva- 
lent transmission fluid. Refer to Fluid Level and Condi- 
tion for refill procedure. 


PARK LOCK COMPONENT REPLACEMENT 


Disassembly 


(1) Remove extension housing as outlined in Gover- 
nor Valve. 

(2) Slide shaft out of extension housing and remove 
park sprag and spring (fig. 2C-26). 

(8) Remove snap ring and slide reaction plug and 
pin assembly out of housing. 

(4) To replace park lock control rod, refer to Valve 
Body in Out-of-Car Service and Overhaul. 


Inspection 


Check the sprag shaft for scores and for free move- 
ment in the housing and sprag. Check the sprag and 


control rod springs for loss of tension or distortion. 
Check the square lug on the sprag for broken edges. 
Check the lugs on the governor support (park gear) for 
broken edges. Check the knob on the end of the control 
rod for nicks, burrs, and free turning. 


Assembly 


(1) Install reaction plug and pin assembly in hous- 
ing and install snap ring (fig. 2C-26). 

(2) Position sprag and spring in housing and install 
shaft. Be sure square lug on sprag is facing park gear 
and that spring is positioned so it moves sprag away 
from gear. 

(8) Install extension housing as outlined in Gover- 
nor Valve. 
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Fig. 2C-26 Park Lock Components 
NEUTRAL START AND BACKUP LAMP SWITCH 


The neutral start section of the switch is located in the 
center terminal of the three terminal switch. It provides 
a ground for the starter solenoid circuit through the 
gearshift lever in Park and Neutral positions only. 

The two outside terminals of the neutral switch are 
for the backup lamp switch circuit (fig. 2C-27). Refer to 
the wiring diagrams at the end of this volume for switch 
circuitry. 


Test and Replacement Procedure 
Neutral Start Circult 


(1) Remove wiring connector from switch and test 
for continuity between center terminal pin and trans- 
mission case. Continuity should exist only when trans- 
mission is in park or neutral. 

(2) If tests show switch may be defective, check 
gearshift linkage adjustment before replacing switch. 

(8) Remove switch from transmission. Allow trans- 
misson fluid to drain into container. 
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Fig. 20-27 Neutral Start and Backup Lamp Switch 


(4) Move gearshift lever to Park and Neutra! posi- 
tions. Inspect switch operating lever fingers and manual 
lever and shaft for proper alignment with switch open- 
ing in case. 

(5) Install switch and switch seal in transmission 
case. Tighten switch to 24 foot-pounds (32.5 Nm) torque. 

(6) Test switch continuity. 

(7) Correct transmission fluid level as required. Re- 
fer to Fluid Level and Condition for refill procedure. 


Backup Lamp Circult 


(1) Remove wiring connector from switch and test 
for continuity between two outside pins. 

(2) Continuity should exist when transmission is in 
reverse only. 

(8) Continuity should not exist from either pin to 
transmission case in reverse. 

(4) Replace switch if tests prove switch is defective. 


THROTTLE LINKAGE ADJUSTMENT 
Four-Cylinder and Six-Cylinder Engine 


(1) Disconnect throttle control 
carburetor. 

(2) Raise car. 

(3) Use throttle control rod spring to hold transmis- 
sion throttle control lever forward against stop (fig. 2C- 
28). Hook one end of spring on throttle control lever and 
other end on throttle linkage bellcrank bracket attached 
to converter housing. 

(4) Block choke open and set carburetor throttle off 
fast idle cam. 


NOTE: On carburetors equipped with a throttle oper- 
ated solenoid valve, turn the ignition lock to the ON 
position to energize the solenoid. Then open the throttle 
halfway to allow the solenoid to lock and return the 
carburetor to idle position. 
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Installing Throttle Control Lever Spring 
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Fig. 20-28 


(5) Loosen retaining bolt on throttle control adjust- 
ing link. Do not remove spring clip and nylon washer. 

(6) Pull on end of link to eliminate lash and tighten 
link retaining bolt (fig. 2C-29). 

(7) Remove throttle control rod spring from linkage 
and install it on control rod. 

(8) Lower car. 
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Fig. 20-29 Tightening Link Retaining Bolt—Four-Cylinder 
and Six-Cylinder Engines 
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Fig. 2C-30 Tightening Link Retaining Bolt—Elght-Cylinder Engine 





Elght-Cylinder Engine 


(1) Disconnect throttle control rod spring at 
carburetor. 

(2) Raise car. 

(8) Use throttle control rod spring to hold transmis- 
sion throttle valve control lever forward against stop. 

(4) Block choke open and set carburetor throttle off 
fast idle cam. 


NOTE: On carburetors equipped with throttle operated 
solenoid valve, turn ignition lock to ON position to ener- 
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Fig. 2C-31 Installing Nylon Washer 
and Spring Clip—Eight-Cylinder Engine 


gize solenoid; then open throttle halfway to allow sole- 
noid to lock and return carburetor to idle position. 


(5) Loosen retaining bolt on throttle control rod ad- 
justing link. Remove spring clip and move nylon washer 
to rear of link. 

(6) Push on end of link to eliminate lash and tighten 
link retaining bolt (fig. 2C-80). 

(7) Install nylon washer and spring clip (fig. 2C-81). 

(8) Remove throttle control rod spring from linkage 
and install it on rod. 

(9) Lower car. 


SPECIFICATIONS 


Torque Specifications 


CoolerslineiRitting xc cogawe << Mion buted ca atc Ue CmeOe 
CoolepsEinesNuteems. 002 OUST SS co Gees Ree 


Converter Drive Plate to Torque Converter Bolt .............+. 
Extension Housing to Transmission Case Bolt. ..........50++0 
Extension Housing to Insulator Mounting Bolt .........+..+456- 
GovernoniBody to:Sdpport. Bolt... 2... seal es ow ee ws 
Kickdown Band Adjusting Screw Locknut. .. ©. 6 6. ee ee ee eee 
Kickdown' ever ShaftiPlug! a. scale iy sees 2 oe dl ys ha so 
Low Reverse Band Adjusting Screw Locknut .... 1. s ee ee eves 
Netitralrotanter SWItChicn ime cea ine, erie ea ln ew eels 


Oil Pump Housing-to-Transmission Case Bolt .............-005 
GutoveShatt SUpOOnMBOli «... cece meetin, © Stee MOEN ks 8 
Overrunning: ClutchCam setscrewWer mm eeeis fo 6 aca cues woe 6 * 
PressuremiestamOnteRiUG) sens cis sabi ciceree aucun OMRON OIG ce ar ta) os 8 
Reaction ShaftisupportstoOll Pump Bolt =. .42 .. - <0 slemee sos 
SpeedometemAdapterClampiscrew). «oh. ee ok ee i ee 
MRANSINISSION-tO-ENGINeG BOs acs ces 6 ew ele sce ole os 
Valve 1 BOdVeOCrevm tom: CRs « cuvc BP mts ee es ww we ee 
Valve Body-to-Transmission Case Screw ..........0 0002 eevee 


Metric (N-m) USA (ft. Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
ey ame 20 14-41 15 10-30 
hy cere 34 20-41 25 15-30 
Friars, 142 129-163 105 95-120 
Pee oe. alk 30 27-34 22 20-25 
Se ton 33 - 24 = 
Semen oo 68 — 50 _ 
Aer a 4 - 100 in-lb - 
Pts, Net 47 — 35 = 
5. a 17 - 150 in-lb - 
oe: teenies 47 — 35 ft-lb - 
+ Te 33 - 24 - 
bo Toura aks 17 _ 150 in-lb = 
RP St Ge 17 _ 150 in-lb 9-13 
Re te ve 20 _ 175 in-lb = 
PE cae 17 - 150 in-lb - 
hat ee 4 - 40 in-lb = 
Cnn ogc. © 12 _ 110 in-lb a 
5) igs OP 18 - 160 in-Ib - 
tag 11 - 100 in-lb - 
Pe. 3 0..c 38 30-41 28 22-30 
<i. 4 - 35 in-lb - 
6 ates 11 _ 100 in-lb - 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Band Adjustments 


Engine Cu. In. 2 Liter, 232 258 304 360 
STD STD HD STD HD STD HD 
(904) (727) (998) (727) (727) (727) 
Kickdown (Front) TuUrns®sa0s.) 2 6 a. nae 2 2-1/2 2 2.1/2 2.1/2 5 
EO WETREMOELSCHUIMAGUIDA UTS ig ise ive fed So as 4 ask, ee Be “47 9 4 3 4 ; 
* Backed off from 72 inch-pounds 
**Backed off from 41 inch-pounds. All others backed off from 72 inch pounds pOisG 


Fluid Levels 


Fill to ‘‘Add One Pint'’ mark on dipstick. 
equivalent Automatic transmission fluid. 


Use AMC, Dexron, or 


NOTE: Check fluid level with gearshift selector lever in N (neutral) 


position and with fluid at normal operating temperature. 
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J-24063 KICKDOWN BAND 
ADJUSTMENT ADAPTER 








J-5853 TORQUE WRENCH 





J-24043 VALVE BODY 





J-24031 KICKDOWN 
VALVE GAUGE 








J-24028 SPEEDOMETER 
PINION SEAL & RETAINER 





SUPPORT STAND INSTALLER 
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TRANSMISSION REMOVAL—SIX- AND EIGHT-CYLINDER 
ENGINES 


(1) Disconnect fan shroud if equipped. 

(2) Disconnect transmission fill tube at upper 
bracket. 

(8) Open hood. 


CAUTION: It is necessary that the hood be open to 
avoid damaging the hood and air cleaner when the rear 
crossmember is removed. 


(4) Raise car on hoist. 

(5) Remove inspection cover from converter 
housing. 

(6) On six-cylinder cars, remove screw attaching 
clamp to exhaust pipe support bracket and slide clamp 
off bracket. 

(7) Remove transmission fill tube. 

(8) Remove starter. 

(9) Mark propeller shaft and rear axle yoke for as- 
sembly alignment reference. 
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(10) Remove propeller shaft. 

(11) On eight-cylinder cars, disconnect exhaust pipes 
at exhaust manifolds. 

(12) Remove speedometer adapter and cable assem- 
bly. Cover adapter bore in case after adapter removal. 

(13) Disconnect gearshift and throttle linkage. 

(14) Disconnect wires at neutral start switch. 

(15) Disconnect TCS switch oil line at transmission 
fitting. 

(16) Mark converter drive plate and converter for 
assembly alignment reference. 

(17) Remove bolts attaching converter to drive plate. 
Rotate crankshaft and drive plate using ratchet handle 
and socket on crankshaft front pulley bolt to gain access 
to drive plate bolts. 

(18) Support transmission using transmission jack. 
Retain transmission on jack using safety chain. 

(19) Lower transmission slightly and disconnect oil 
cooler lines at transmission. 

(20) Remove bolts attaching rear support cushion to 
transmission. 

(21) Remove rear crossmember-to-frame side sill at- 
taching nuts and remove crossmember. On Pacers, re- 
move ground strap. 

(22) Remove bolts 
bracket to transmission. 

(23) Remove bolts attaching transmission to engine. 

(24) Move transmission and converter rearward to 
clear crankshaft. 

(25) Hold converter in position and lower assembly 
until converter housing clears engine. 

(26) If necessary, the following items can now be 
serviced: 

¢ Torque converter 

¢ Torque converter drive plate 

¢ Oil pump seal (fig. 2C-32 and 2C-33) 
¢ Engine core hole plugs 

¢ Engine oil galley plugs 


attaching converter support 


CAUTION: [f the transmission was removed to correct 
a malfunction that generated sludge and/or heavy accu- 
mulations of metal particles or friction material, the 
torque converter, oil cooler and cooler lines must be 
flushed thoroughly. Refer to Torque Converter Flushing 
for procedure. 


TRANSMISSION INSTALLATION—SIX- AND EIGHT-CYLIN- 
DER ENGINES 


(1) If torque converter was removed, insert Pump 
Aligning Tool J-24033 (Models 904/998) or J-24045 
(Model 727) in pump rotor until rotor drive lugs engage 
slots in tool. 

(2) Rotate tool until drilled hole in tool is vertical 
and remove tool. 

(3) Rotate converter until pump drive slots in con- 
verter hub are vertical and carefully insert converter 


hub into pump. Be sure drive lugs of pump inner rotor 
are properly engaged in drive slots of converter hub. 

(4) Raise transmission and align converter with 
drive plate. Refer to assembly alignment marks. 

(5) Pull transmission forward. 

(6) Raise, lower, or tilt transmission to align con- 
verter housing pilot holes with dowels in engine. 

(7) Install two converter housing lower attaching 
bolts and tighten bolts to pull housing to engine. 

(8) Install drive plate-to-converter attaching bolts. 

(9) Install remaining converter housing-to-engine 
attaching bolts and tighten all bolts to 28 foot-pounds 
(38.0 Nm) torque. 

(10) Connect oil cooler lines. 

(11) Install rear support cushion on transmission. 

(12) Raise transmission, position rear crossmember, 
and install crossmember attaching nuts. On Pacers, in- 
stall ground strap. 

(13) Remove safety chain and transmission jack. 

(14) Install inspection cover. 

(15) On six-cylinder cars, install exhaust pipe sup- 
port bracket. 

(16) Install starter. 

(17) Connect wires to neutral switch. 

(18) Connect gearshift and throttle linkage. 

(19) Install speedometer cable and adapter assembly. 
Be sure adapter is correctly indexed. 

(20) Install propeller shaft. Refer to alignment 
marks made during removal. 

(21) On cars with eight-cylinder engine, connect 
front exhaust pipes and catalytic converter support 
bracket bolts. 

(22) Lower car. 

(23) Fill transmission to correct level as described in 
Fluid Level and Condition. 

(24) Adjust gearshift selector lever linkage linkage. 

(25) Road-test car to check transmission operation. 


TRANSMISSION REMOVAL—FOUR-CYLINDER ENGINE 
(1) Open hood. 


CAUTION: The hood must remain open to avoid dam- 
aging the hood and air cleaner when the rear crossmem- 
ber is removed. 


(2) Disconnect fan shroud. 

(8) Remove bolt attaching transmission filler tube 
to rear of engine. 

(4) Place gearshift lever in Neutral. 

(5) Raise car on hoist. 

(6) Mark propeller shaft and yoke for assembly 
alignment reference. 

(7) Remove propeller shaft. 

(8) Remove starter motor. 

(9) Remove speedometer adapter and cable assem- 
bly. Cover adapter bore in case after removal. 

(10) Disconnect gearshift and throttle linkage. On 
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i) cars with column shift, remove bolt attaching linkage 
|, bellerank bracket to converter housing. 

(11) Remove cover at front of converter housing. 

(12) Mark converter drive plate and converter for 
», assembly alignment reference. 

(18) Remove bolts attaching converter to drive plate. 
-| Rotate crankshaft and drive plate using ratchet handle 
4) and socket or box-end wrench on crankshaft front pulley 
4| bolt to gain access to drive plate-to-converter bolts. 


) NOTE: The crankshaft pulley bolt is a metric size and 
4 requires a 24 mm socket or wrench. However, a 15/16 
+ socket or wrench may also be used. 


(14) Support transmission using transmission jack. 
/ Retain transmission on jack using safety chain. 

(15) Lower transmission slightly and disconnect oil 
| cooler lines at transmission. 

(16) Remove bolt attaching rear support cushion to 
' rear support cushion bracket (bracket is attached to 
’ transmission extension housing). 

(17) Remove rear crossmember-to-frame side sill at- 
} taching nuts and remove crossmember and support 
» cushion as assembly. 

(18) Place support stand under front of engine. 

(19) Remove bolts attaching catalytic converter sup- 
| port bracket to transmission. 

(20) Remove bolts attaching transmission and filler 
' tube to engine. 


| NOTE: The transmission-to-engine block bolts are 
metric size bolts. 


(21) Move transmission and converter rearward un- 
til clear of crankshaft. 
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Fig. 2C-32 Oil Pump Seal Removal 


(22) Hold converter in position and lower transmis- 
sion until converter housing clears engine. 
(23) With transmission removed, following com- 
ponents can now be serviced: 
e Torque converter 
° Drive plate 
¢ Oil pump seal 
¢ Engine water jacket core hole plug 
¢ Engine crankshaft rear seal (drive plate removed) 


CAUTION: [f the transmission was removed to correct 
a malfunction that generated sludge and/or heavy accu- 
mulations of metal or friction material particles, the 
torque converter and oil cooler and cooler lines must be 
thoroughly flushed. Refer to Torque Converter Flushing 
for procedures. 


TRANSMISSION INSTALLATION—FOUR-CYLINDER ENGINE 


(1) If torque converter was removed, insert Pump 
Aligning Tool J-24033 into pump rotor and engage tool 
slots with pump rotor drive lugs. 

(2) Rotate aligning tool until drilled hole in tool is 
vertical then remove tool. 

(3) Rotate converter until pump drive slots in con- 
verter hub are vertical. 

(4) Carefully insert converter hub into oil pump. Be 
sure drive lugs of pump inner rotor are completely en- 
gaged with drive slots in converter hub. 

(5) Raise transmission and align converter with 
drive plate. Refer to alignment marks made during 
removal. 

(6) Move transmission forward and raise, lower, or 
tilt transmission to align converter housing pilot holes 
with dowels in engine block. 


NOTE: If the downward angle at the rear of the engine 
is not sufficient to permit transmission installation, 
raise the front of the engine to increase the downward 
angle. 


(7) Install two transmission-to-engine lower attach- 
ing bolts and tighten bolts to pull transmission to 
engine. 

(8) Install drive plate-to-converter attaching bolts. 
Tighten bolts to 26 foot-pounds (35.38 Nm) torque. 

(9) Install remaining transmission-to-engine at- 
taching bolts. Tighten bolts to 54 foot-pounds (73.2 Nm) 
torque. 

(10) Connect oil cooler lines. 

(11) Raise transmission, position rear crossmember, 
install crossmember attaching nuts and tighten nuts to 
30 foot-pounds (40.7 Nm) torque. 

(12) Install rear support cushion-to-support cushion 
bracket bolt and tighten bolt to 48 foot-pounds (65.1 Nm) 
torque. 

(13) Remove safety chain and transmission jack. 

(14) Install cover at front of converter housing. 

(15) Install starter motor. 
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(16) Connect neutral start switch wires to switch 
terminal. 

(17) Connect gearshift and throttle linkage. On cars 
with column shift, position linkage bellecrank bracket on 
converter housing and install bracket attaching bolt. 

(18) Install speedometer cable and adapter assembly. 
Be sure adapter is correctly indexed. 

(19) Install catalytic converter support bracket bolts. 

(20) Lower car. 

(21) Fill transmission to correct fluid level. 

(22) Adjust gearshift lever and throttle linkage. 


NOTE: The gearshift lever adjusting trunnion is lo- 
cated on the steering column shift lever. 


(23) Road test car to check transmission operation. 


TRANSMISSION DISASSEMBLY—ALL MODELS 


CAUTION: Cleaniness during disassembly and assem- 
bly is necessary to avoid a further malfunction after 
assembly. Before removing any of the transmission sub- 
assemblies, plug all openings and thoroughly clean the 
transmission exterior. Steam cleaning equipment is 
preferable for this purpose. During disassembly, clean 
all parts in a suitable solvent and dry each part using 
compressed air. Do not use cloth or paper towels to dry 
any parts after cleaning, use compressed air only. 


End Play Measurement 


NOTE: Measuring end play before disassembly will in- 
dicate whether a thrust washer change is required and 
save a considerable amount of time at assembly. 


(1) Mount transmission in Holding Fixture J-24026 
(fig. 2C-34). 

(2) Remove one pump attaching bolt and thread 
Dial Indicator Support Rod J-5864 into bolt hole. 

(3) Attach Dial Indicator J-8001 to rod. 








Fig. 2C-34 Transmission Holding Fixture 


(4) Position indicator stylus against forward end of 
input shaft (fig. 2C-35). 

(5) Move input shaft rearward and set dial indicator 
at zero. 

(6) Pull input shaft forward to obtain end play 
reading. 

(7) Record reading for assembly reference. 

(8) Remove dial indicator and rod. 


Oil Pan 


Remove pan attaching bolts and remove oil pan and 
gasket. Be sure that any dirt which remained around 
bolts does not fall into transmission. 


Valve Body 


(1) Loosen clamp bolts and remove throttle and 
gear selector levers from shafts. 
(2) Remove neutral start switch. 
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(3) Remove valve body attaching screws. 
(4) Remove valve body. Lift valve body from case 


- and pull park lock rod forward out of case at same time. 


NOTE: [If necessary, rotate the output shaft to allow 
the park lock rod to clear the sprag. 


(5) Mount valve body on Support Stand J-24043. 
Accumulator Piston and Spring 


(1) Remove spring from piston. 
(2) Identify spring with tag for assembly reference. 
(8) Remove piston from case. 


Extension Housing and Bearing 


(1) Remove retaining screws, rear bearing access 
plate and access plate gasket from housing. 

(2) Remove housing attaching bolts and install two 
Pilot Studs J-24108 in case (fig. 2C-36). 

(3) Expand rear bearing snap ring using snap ring 
pliers (fig. 2C-36). 

(4) Hold snap ring expanded and carefully tap hous- 
ing off bearing and output shaft. 

(5) Remove rear bearing snap ring from shaft. 

(6) Remove bearing from shaft. 


NOTE: On Model 727 only, remove remaining snap 
ring from shaft. 
Governor—Governor Support 


(1) Remove E-clip from weight end of governor 
valve (fig. 2C-37). 





(2) Remove valve and shaft from governor body. 

(3) Rotate output shaft until governor weight faces 
downward. 

(4) Remove snap ring located behind governor body. 

(5) Remove governor body and governor support 
from output shaft. 


Oll Pump—Reaction Shaft Support 


(1) Tighten front band adjusting screw until band is 
tight around front clutch retainer. This prevents front 
clutch assembly from coming out with pump and dam- 
aging clutch discs. 


(2) Remove oil pump attaching bolts. 
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Fig. 2C-37 Governor and Support Removal 
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(8) Install Slide Hammer Tool J-6585-1 on Slide 
Hammer Bolts Tool J-7004-8 (fig. 2C-38). 

(4) Thread bolts into holes in oil pump housing 
flange. 

(5) Bump outward evenly with slide hammers to 
remove pump and reaction shaft support. 


Front Band—Front Clutch 


(1) Loosén front band adjusting screw and remove 
band strut and band. 
(2) Remove front clutch assembly. 


Input Shaft and Rear Clutch 


(1) Remove input shaft and rear clutch assembly by 
grasping input shaft and pulling assembly straight out 
of case. 


NOTE: Do not lose the thrust washer that is located 
between the rear end of the input shaft and the front 
end of the output shaft. 


Output Shaft—Planetary Gears 


(1) Carefully remove driving shell and output shaft 
assembly. 


CAUTION: Be very careful to protect the machined 
surfaces on the output shaft during removal. 


Rear Band—First/Reverse Drum 


(1) Pull drum forward and out of case. 

(2) Loosen band adjusting screw. 

(3) Thread 1/4-inch bolt into actuating lever pivot 
pin. 

(4) Grip bolt with pliers and remove pivot pin. 

(5) Remove lever, linkage, and band. 


Overrunning Clutch 


(1) Carefully remove clutch hub, rollers, and 
springs and store parts where they will not be lost or 
damaged. 


Front Servo 


(1) Remove front servo pressure port plug. 

(2) Compress servo piston rod guide until it bottoms 
in case bore. 

(3) Insert No. 2 Phillips screwdriver into pressure 
port (fig. 2C-89). 

(4) Slowly release rod guide against screwdriver 
(fig. 2C-39). 

(5) Remove servo retaining snap ring. 

(6) Compress rod guide and remove screwdriver. 

(7) Slowly release rod guide and remove rod guide, 
springs, and piston rod. 


CAUTION: Do not attempt to remove the rod using 
pliers. If the rod sticks in the case, tap it gently to 
release it. 
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Fig. 20-39 Front Servo Removal 


(8) Identify spring(s) with tag(s) for assembly 
reference. 
(9) Remove servo piston. 


60165 


Fig. 2C-40 Rear Servo Spring and Snap Ring Removal 
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Rear Servo 

(1) Compress piston spring and remove snap ring 
(fig. 2C-40). 

(2) Remove spring retainer, spring, piston, and plug 
assembly. Identify spring with tag for assembly 
reference. 


SUBASSEMBLY OVERHAUL 


Valve Body—Model 904 
Disassembly 


CAUTION: Do not clamp any part of the valve body or 
transfer plate in a vise. Any slight distortion of the body 
or plate will cause sticking valves or excessive leakage or 
both. When removing and installing valves or plugs, 
slide them in or out very carefully. Do not use force to 
remove or install the valves. 
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Fig. 2C-41 Ol Filter Screw Location 
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Fig. 20-42 Pressure Regulator and Manual Controls—Model 904 
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(1) Mount valve body assembly on Repair Stand 
Tool J-24048. 


NOTE: When disassembling the valve body, identify 
all valve springs with a tag for assembly reference. 


(2) Remove oil filter attaching screws and oil filter 
(fig. 2C-41). 


NOTE: Oil filter screws are longer than transfer plate 
screws. 


(8) Remove upper and lower screws from pressure 
regulator valve spring retainer and adjustment screw 
bracket. Hold spring retainer firmly against spring 
force while removing last retaining screw. 
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Fig. 20-43 Transfer Plate Attaching Screw Location—Model 904 
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Fig. 2C-44 Transfer Plate Assembly—Model 904 


(4) Remove spring retainer, line, and throttle pres- 
sure adjusting screws (do not disturb setting) and line 
pressure and torque converter valve regulator springs 
(fig. 2C-42). Tag springs for assembly reference. 

(5) Remove torque converter and line pressure con- 
trol valves. 

(6) Remove transfer plate assembly retaining 
screws and transfer plate assembly (fig. 2C-48). 

(7) Remove screws attaching stiffener and separa- 
tor plate to transfer plate and separate these parts (fig. 
2C-44). 

(8) Remove rear clutch check ball from transfer 
plate and pressure regulator valve screen from separa- 
tor plate. 
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Fig. 2C-45 Check Ball Location—Model 904 
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Fig. 2C-46 Valve Body Controls—Model 904 
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Fig. 20-47 Shuttle Valve and Governor Plugs—Model 904 Fig. 2C-48 Detent Ball Retainer Tool installation 
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Fig. 2C-49 Shift Valves and Pressure Regulator Valve Plugs—Model 904 
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(11) Remove governor plug end plate (fig. 2C-47). 
Remove shuttle valve throttle plug and spring and 1-2 
and 2-3 shift valve governor plugs. 

(12) Remove shuttle valve E-clip, and slide shuttle 
valve out of bore. 

(13) Install Detent Ball Retainer Tool J-24044 over 
detent ball casing (fig. 2C-48). 

(14) Remove E-clip, washer, and seal from throttle 
lever shaft. 

(15) Remove any burrs on shaft with crocus cloth. 

(16) Slide manual lever assembly off of throttle lever 
shaft and remove throttle lever assembly. 

(17) Remove E-clip and park control rod from man- 
ual lever. 

(18) Remove detent ball retainer tool, detent ball, 
and spring. Tag spring for assembly reference. 


WARNING: The detent ball retainer tool is holding the 
ball under spring pressure. Shield the ball casing area 
with one hand before removing the tool and ball. 


(19) Remove manual valve. 

(20) Remove kickdown detent, kickdown valve, 
throttle valve spring, and throttle valve (fig. 2C-42). Tag 
spring for assembly reference. 

(21) Remove line pressure regulator valve end plate 
(fig. 2C-49). 

(22) Remove regulator valve sleeve, line pressure 
plug, and throttle pressure plug. 

(23) Remove shift valve end plate. 

(24) Remove shift valve springs and shift valves. Tag 
springs for assembly reference. 


Cleaning and Inspection 


Thoroughly wash and air dry all parts. Do not use any 
type of caustic cleaning solution. 

Be sure all passages are clean and free from obstruc- 
tions. Clean the regulator filter in solvent and air dry. 
Replace the filter if damaged. 

Inspect the manual and throttle valve levers and 
shafts for being bent, worn, or excessively loose. If a 
lever is loose on a shaft, it may be repaired by silver 
soldering or by replacing the lever and shaft assembly. 
If a lever or shaft is bent, replace the assembly. 

Inspect all mating surfaces for burrs, nicks, and 
scratches. Remove minor irregularities using crocus 
cloth and very light pressure. 

Using a straightedge, inspect all mating surfaces for 
warpage or distortion. Very slight warpage or distortion 
may be corrected by abrading the mating surface on a 
sheet of crocus cloth. Position the cloth on a surface 
plate or flat piece of glass and use very light pressure. 

Be sure all metering holes in the separator plate and 
valve body are open. Use a penlight to inspect the valve 
body bores for scores, burrs, scratches, and pits. 

Inspect all valve springs for distortion or collapsed 
coils. Replace damaged springs. 


Inspect all valves and plugs for burrs, nicks, and 
scores. Remove slight irregularities using crocus cloth, | 
but do not round off the sharp edges. The sharpness of 
these edges is vitally important because it prevents for- 
eign matter from lodging between the valve and the 
body bore. 

Inspect all valves and plugs for freedom of operation 
in the valve body bores. When bores, valves, and plugs 
are clean and dry, the valves and plugs should fall freely 
in the bores. 


NOTE: A valve body that functioned properly when 
the car was new will operate correctly if: all mating 
surfaces are flat, bores, plugs, and valves are smooth, 
metering holes ure open, springs not damaged, and if all 
valves and plugs fall freely in the bores; after being 
properly cleaned, reconditioned, assembled, and ad- 
justed. There is no need to replace a valve body unless it 
is damaged in handling. 


Assembly 


(1) Install 1-2, 2-3 shift valves and springs in valve 
body (fig. 2C-49). 

(2) Install shift valve end plate and tighten screws 
to 35 inch-pounds (4.0 Nm) torque. 

(8) Install throttle pressure plug, line pressure plug 
and sleeve in valve body. 

(4) Install line pressure regulator valve end plate 
and tighten screws to 35 inch-pounds (4.0 Nm) torque. 

(5) Install throttle valve, throttle valve spring, kick- 
down valve, and kickdown detent in valve body (fig. 2C- 
42). 

(6) Install manual valve. 

(7) Insert detent ball and spring in valve body and 
install retainer tool J-24057 to retain ball and spring (fig. 
2C-48). 

(8) Install throttle lever assembly. 

(9) Install manual lever assembly on throttle lever 
shaft. 

(10) Position manual lever assembly so it engages 
manual valve and detent ball. 

(11) Install seal, washer, and E-clip on throttle lever 
shaft and remove detent ball retainer tool. 

(12) Install 1-2 and 2-3 shift valve governor plugs 
(fig. 2C-47). 

(13) Install shuttle valve, shuttle valve spring, and 
shuttle valve throttle plug. 

(14) Install governor plug end plate and tighten 
screws to 35 inch-pounds (4.0 Nm) torque. 

(15) Install E-clip in shuttle valve. 

(16) Install shuttle valve cover plate and tighten 
screws to 35 inch-pounds (4.0 Nm) torque (fig. 2C-46). 

(17) Install check balls and spring in valve body (fig. 
2C-45). 

(18) Install rear clutch check ball in transfer plate 
and initial pressure regulator valve screen in separator 
plate (fig. 2C-44). 
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(19) Position separator plate on transfer plate and 
stiffener plate on separator plate. 

(20) Secure stiffener and separator plates to transfer 
plate with retaining screws and tighten screws to 35 
inch-pounds (4.0 Nm) torque. 

(21) Place transfer plate assembly on valve body and 
install retaining screws finger-tight (fig. 2C-43). 


NOTE: Before tightening retaining screws be sure that 
the pressure regulator screen is properly aligned. 


(22) Tighten transfer plate assembly retaining 
screws to 35 inch-pounds (4.0 Nm) torque. When tight- 
ening screws, start at center of plate and work outward, 
and tighten screws alternately and evenly. 

(23) Install torque converter and line pressure con- 
trol valves and springs (fig. 2C-42). 

(24) Install line pressure adjusting screw assembly 
on spring retainer bracket and position spring retainer 
bracket on valve body. Attach bracket to side of valve 
body and tighten retaining screws only after starting 
both the top and bottom bracket screws. Tighten all 
screws to 35 inch-pounds (4.0 Nm) torque. 


NOTE: Be sure the retainer bracket is properly aligned 
before tightening the screws. 


(25) Install E-clip and park control rod on manual 
lever assembly. 

(26) Install oil filter. 

(27) Measure throttle and line pressure settings. Re- 
fer to In-Car Service and Adjustments—Valve Body 
Control Pressure Adjustments. Correct adjustments as 
required. 


NOTE: If pressures were satisfactory prior to dis- 
assembly, do not change line or throttle pressure adjust- 
ing screw settings. 


Valve Body—Models 998-727 


Disassembly 


CAUTION: Do not clamp any part of the valve body or 
transfer plate in a vise. Any slight distortion of the body 
or plate will cause sticking valves or excessive leakage or 
both. When removing and installing valves or plugs, 
slide them in or out very carefully. Do not use force to 
remove or install valves. 


(1) Mount valve body on Repair Stand Tool J-24043. 


NOTE: When disassembling the valve body, identify 
all valve springs with a tag for assembly reference. 


(2) Remove oil filter attaching screws and oil filter 
(fig. 2C-50). 


NOTE: Oil filter screws are longer than transfer plate 
screws. 

(8) Remove upper and lower screws from spring 
retainer and adjustment screw bracket (fig. 2C-51). Hold 
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Fig. 2C-50 Oli Filter Screw Location 


spring retainer firmly against spring force while remov- 
ing last screw. 

(4) Remove spring retainer and line and throttle 
pressure adjusting screws. Do not disturb screw set- 
tings. Remove line pressure and torque converter valve 
regulator springs. Tag springs for assembly reference. 

(5) Remove line pressure regulator and torque con- 
verter control valves. 

(6) Remove transfer plate assembly retaining 
screws and remove transfer plate assembly. 

(7) Remove screws attaching stiffener and separa- 
tor plates to transfer plate and separate these parts (fig. 
2C-52). 

(8) Remove rear clutch check ball from transfer 
plate and remove pressure regulator valve screen from 
separator plate. 

(9) Remove check balls and spring from valve body 
(fig. 2C-53). Tag spring for assembly identification. 

(10) Turn valve body over and remove shuttle valve 
cover plate (fig. 2C-54). 


(11) Remove governor plug end plate (fig. 2C-55), 
shuttle valve throttle plug and spring, and 1-2 and 2-3 
shift valve governor plugs. 

(12) Remove shuttle valve E-clip, shuttle valve sec- 
ondary spring, spring guides, and shuttle valve. 

(13) Install Detent Ball Retainer Tool J-24044 around 
detent ball casing (fig. 2C-48). 

(14) Remove E-clip, washer, and seal from throttle 
valve lever shaft (fig. 2C-51). 

(15) Remove burrs on shaft with crocus cloth. 

(16) Slide manual lever assembly off throttle lever 
shaft and remove throttle lever assembly. 

(17) Remove E-clip and park control rod from man- 
ual lever. 


CAUTION: The detent ball retainer tool is holding the 
ball under spring pressure. Shield the ball casing area 
with one hand before removing the retainer tool and 
detent ball. 
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Fig. 2C-51 Pressure Regulator and Manual Controls—Models 998-727 
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41804 
(18) Remove retainer tool, detent ball, and spring. ¢ * 
Wag eprine for assembly reference. Fig. 2C-53 Check Ball Location—Models 998-727 
(19) Remove manual valve. (21) Remove pressure regulator valve end plate (fig. 
(20) Remove kickdown detent, kickdown valve, 2C-56). 


throttle valve spring, and throttle valve (fig. 2C-51). Tag 


(22) Remove sleeve, line pressure regulator valve 
spring for assembly reference. 


plug, and throttle pressure regulator valve plug. 
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(23) On Model 998, remove downshift valve housing 


end plate. 
(24) On Model 727 only, remove downshift valve 
housing, remove throttle plug from downshift valve re- 
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Fig. 20-54 Valve Body Controls—Models 998-727 
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tainer, and remove spring, and limit valve from housing. 
Tag spring for assembly reference. 

(25) Remove 1-2 shift control valve and spring, 1-2 
shift valve and spring, and 2-8 shift valve and spring. 
Tag all springs for assembly reference. 


Cleaning and Inspection 


Thoroughly wash and air dry all parts. 

Do not use any type of caustic cleaning solution. Be 
sure all passages are clean and free from obstructions. 

Clean the regulator filter in solvent and air dry. Re- 
place the filter if damaged. 

Inspect the manual and throttle valve levers and 
shafts for being bent, worn, or excessively loose. If a 
lever is loose on a shaft, it may be repaired by silver 
soldering or by replacing the lever and shaft assembly. 
If a lever or shaft is bent, replace the assembly. 

Inspect all mating surfaces for burrs, nicks, and 
scratches. Remove minor irregularities using crocus 
cloth and very light pressure. 

Using a straightedge, inspect all mating surfaces for 
warpage or distortion. Very slight warpage or distortion 
may be corrected by abrading the surface on a sheet of 
crocus cloth. Position the cloth on a surface plate or flat 
piece of glass and use very light pressure. 
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Fig. 2C-55 Shuttle Valve and Governor Plugs—Models 998-727 


2C-42 AUTOMATIC TRANSMISSION 

















1-2 SHIFT 
CONTROL 
VALVE 


REGULATOR VALVE 
THROTTLE PRESSURE 
PLUG 


REGULATOR VALVE 
LINE PRESSURE 
PLUG 


SLEEVE 


END PLATE 


3-2 DOWNSHIFT AND he 


2] 


\ 


VALVE ASSEMBLY Es ie 


ee ‘ 


1-2 SHIFT 
CONTROL 
SPRING 


= sLIMIT VALVE ” 
e a ‘a 
SPRING. 
RETAINER 
* 


1-2 SHIFT VALVE 


2-3 SHIFT VALVE 


1-2 SHIFT SPRING 


ry a 2-3 SHIFT SPRING 


So oe HOUSING 


NS 


L/P» THROTTLE 
YY) Aa PLUG 
_ 

a ; ? 
LO af ee 
a END PLATE 
a H 
Za 
oo 
eg 
Seo a 41813 


Fig. 2-56 Shift Valves and Pressure Regulator Valves—Models 998-727 


Be sure all metering holes in the separator plate and 
valve body are open. Use a penlight to inspect the bores 
in the valve body for scores, burrs, scratches, pits, and 
other irregularities. 

Inspect all valve springs for distortion or collapsed 
coils. 

Inspect all valves and plugs for burrs, nicks, and 
scores. Remove slight irregularities using crocus cloth 
but do not round off the sharp edges. The sharpness of 
these edges is vitally important because it prevents for- 
eign matter from lodging between the valve and the 
body bore. 

Inspect all valves and plugs for freedom of operation 

in the valve body bores. When the bores, valves, and 
plugs are clean and dry, the valves and plugs fall freely 
in the bores. Make sure the orifice into the 1-2 shift 
control bore in the valve body is open (fig. 2C-53). Verify 
this by inserting a 1/32-inch diameter drill through the 
orifice and into the 1-2 shift control bore. 
NOTE: A valve body that functioned properly when 
the car was new will operate correctly if: all mating 
surfaces are flat, bores, plugs and valves are smooth, 
metering holes are open, springs not damaged, and if all 
valves and plugs fall freely in the bores; after being 
properly cleaned, reconditioned, assembled and ad- 
justed. There is no need to replace a valve body unless it 
is damaged in handling. 


Assembly 


(1) Install 1-2 and 2-3 shift valves and springs, and 
1-2 shift control valve and spring in valve body (fig. 2C- 
56). 

(2) On Model 727, assemble and install downshift 
housing assembly in following sequence: 

(a) Install limit valve and spring. 

(b) Slide spring retainer into groove. 

(c) Insert throttle plug in bore. 

(d) Position downshift housing end plate in 
housing and install retaining screws. Do not tighten 
screws at this time. 

(e) Position downshift housing assembly 
against shift valve springs. Be sure all springs are in 
proper alignment. Install and tighten retaining screws 
to 35 inch-pounds (4.0 Nm) torque. 

(3) Install throttle valve, valve spring, kickdown 
valve and detent (fig. 2C-51). 

(4) Install manual valve. 

(5) Insert detent ball and spring in valve body. In- 
stall Retainer Tool J-24044 around detent ball casing to 
retain ball and spring (fig. 2C-48). 

(6) Install throttle lever assembly (fig. 2C-51). 

(7) Install manual lever assembly on throttle lever 
shaft. Position manual lever assembly so it engages 
manual valve and detent ball. 
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(8) Install seal, washer, and E-clip on throttle lever 
shaft. 
(9) Remove detent ball retainer tool. 

(10) Install 1-2 and 2-3 shift valve governor plugs 
(fig. 2C-55). 

(11) Install shuttle valve, primary spring and 
throttle plug. 

(12). Install governor plug end plate and tighten 
screws to 35 inch-pounds (4.0 Nm) torque. 

(18) Install spring guides, shuttle valve secondary 
spring, and E-clip. 

(14) Install shuttle valve cover plate (fig. 2C-54) and 
tighten screws to 35 inch-pounds (4.0 Nm) torque. 

(15) Install check balls and spring in valve body (fig. 
2C-58). 

(16) Install rear clutch check ball (model 727 only) in 
transfer plate and pressure regulator valve screen in 
separator plate (fig. 2C-51). 

(17) Position separator plate on transfer plate and 
stiffener plate on separator plate. 

(18) Install stiffener and separator plate-to-transfer 
plate retaining screws. Tighten screws to 35 inch-pounds 
(4.0 Nm) torque. 

(19) Position transfer plate assembly on valve body 
and install retaining screws finger-tight. 


NOTE: Before tightening retaining screws be sure the 
pressure regulator filter screen is properly aligned. 


(20) Starting at center and working outward, tighten 
transfer plate assembly retaining screws to 35 inch- 
pounds (4.0 Nm) torque. 

(21) Install torque converter and line pressure con- 
trol valves and springs (fig. 2C-51). 

(22) Install line pressure adjusting screw assembly 
on spring retainer bracket and position on valve body. 

(28) Attach bracket to side of valve body and tighten 
retaining screws only after starting both the top and 
bottom bracket screws. Tighten screws to 35 inch- 
pounds (4.0 Nm) torque. 


NOTE: When installing retainer the bracket, be sure 
all parts are properly aligned before tightening the 
screws. 


(24) Install E-clip and park control rod on manual 
lever assembly. 

(25) Install oil filter. 

(26) Measure throttle and line pressure settings. Re- 
fer to In-Car Service and Adjustment—Valve 
Body—Hydraulic Control Pressure Adjustments. Cor- 
rect settings as required. 


NOTE: Jf pressures were satisfactory before dis- 
assembly, do not change line or throttle pressure adjust- 
ing screw settings. 
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Fig. 2C-57 Extension Housing Seal Removal/Installation 


Accumulator Piston and Spring—Inspection 
Inspect the piston for nicks, burrs, scores, and wear. 
Be sure the rings turn freely in the piston grooves. 
Inspect the case bore for scores or other damage. 
Inspect the spring for cracks or distortion. Replace 
damaged or worn parts. 


Extension Housing Bushing and Seal Replacement 


(1) Remove seal from extension housing using 
screwdriver and hammer (fig. 2C-57). 

(2) Remove extension housing bushing using 
Driver Handle J-8092 and Remover and Installer Tool J- 
22538 (Models 904 and 998) or J-24048 (Model 727) (fig. 
2C-58). 


(3) Install replacement bushing with tools used in 
step (2). 

(4) Align oil hole in bushing with oil slot in housing. 

(5) Install bushing until it is flush with end of bore. 

(6) Position replacement seal on Installer Tool J- 
9348 and install seal in housing (fig. 2C-58). 
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TOOL 
J-22538 
(904-998) 
J-24048 (727) 
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Fig. 2-58 Extension Housing Bushing Removal/installation 
Park Lock Sprag 


Disassembly 


(1) Remove pivot shaft from extension housing. 

(2) Remove park sprag and spring. 

(3) Remove snap ring and reaction plug and pin 
assembly from housing. 


Inspection 


Inspect the pivot shaft for scores and free movement 
in the housing and sprag. Inspect the control rod and 
sprag springs for distortion and loss of tension. Inspect 
the sprag and gear for cracks and broken edges on the 
engagement lugs. Inspect the knob at the end of the 
control rod for excessive wear, nicks, burrs, and free 
turning. 

If necessary, replace the park gear as outlined under 
Governor and Support—Disassembly and Assembly. 


Assembly 


(1) Install reaction plug and pin assembly in hous- 
ing and install snap ring. 
(2) Install sprag and spring in housing. 


NOTE: The square lug on the sprag must face the park 
gear. 


(3) Position spring so it moves sprag away from 
gear. 
(4) Install pivot pin. 


GOVERNOR AND SUPPORT 


Disassembly ‘ 


(1) Remove large snap ring from weight end of gov- 
ernor body. 


(2) Remove weight assembly. 

(8) Remove snap ring from governor weight 
assembly. 

(4) Separate inner weight, spring, and outer weight. 


NOTE: Jf park gear or governor body are to be re- 
placed, straighten the lock tabs and remove the four 
attaching bolts. 


Thoroughly clean and dry all governor parts and 
check for free movement. Do not use a caustic cleaning 
solution. 

The weights and valve should fall freely in their bores 
when clean and dry. Rough surfaces and burrs may be 
polished with crocus cloth. 

Inspect the governor weight spring for distortion. 

Inspect the park gear and governor support for 
chipped or worn gear teeth and damaged ring grooves. 

Clean the filter in solvent and air dry. Replace it if 
damaged or defective. 


Assembly 


(1) If governor body was separated from governor 
support, assemble parts and install attaching bolts fin- 
ger-tight. 


NOTE: Bolts must not be tightened to specified torque 
until assembly is installed on output shaft. 


(2) Install governor weights and spring in outer 
weight, and install snap ring. 

(8) Install weight assembly into body. 

(4) Install snap ring. 


Oll Pump and Reaction Shaft Support—Models 904-998 


Disassembly 


(1) Remove bolts attaching pump to support and 
remove support. 


NOTE: Mark rotors with chalk for assembly reference. 


(2) Remove rotors. 
(8) Remove O-ring seal using blunt punch. 
(4) Remove front clutch seal rings from support. 


Inspection 


Inspect the front clutch seal ring grooves for burrs, 
nicks, or cracked edges. Inspect the front clutch re- 
tainer-to-reaction shaft support thrust washer for wear. 
The washer should be 0.048 to 0.045 inch (1.092 to 1.148 
mm) thick. Inspect all machined surfaces on the pump 
housing and support for nicks and burrs. Inspect the 
pump body and reaction shaft support bushings for 
wear and scores. Inspect the pump rotors for scores or 
pits. 
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Fig. 2C-59 Measuring Pump Rotor End Clearance—Models 904-998 


Install the pump rotors in the pump body. Place a 
straightedge across the rotor faces and pump body. Us- 
ing a feeler gauge, measure the clearance between the 
straightedge and pump rotors. Clearance limits are 
0.001 to 0.003 inch (0.0254 to 0.0762 mm). Refer to figure 
2C-59. 

Position the inner and outer rotors so that the center 
of one tooth on each rotor is aligned. Measure the clear- 
ance between the tips of the teeth. Make four measure- 
ments. Rotate the inner rotor approximately 1/4 turn 
between measurements. Rotor tip clearance should be 
0.005 to 0.010 inch (0.1270 to 0.2540 mm). Refer to view 
A, figure 2C-60. 





FEELER 
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Fig. 2C-61 Pump Bushing Removal—Models 904-998 

Measure the clearance between the outer surface of 
the outer rotor and the pump bore. The clearance should 
be 0.004 to 0.008 inch (0.1016 to 0.20832 mm). Refer to 
view B, fig. 2C-60. 


Pump Bushing Replacement 


(1) Position pump housing, with reaction shaft sup- 
port mating surface facing downward, on flat, level 
surface. 


VIEW B 





FEELER 


SIDE CLEARANCE 0.004 TO 0.008 INCH 60168 


Fig. 2C-60 Measuring Rotor Side Clearance—Models 904-998 (View A and View B) 
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(2) Remove bushing using Remover and Installer 
Tool J-24049 and Driver Handle J-8092 (fig. 2C-61). 


NOTE: Be careful to keep the tool straight in the bore 
during removal. 


(3) Position replacement bushing on Installer Tool 
J-24049, 

(4) Turn pump housing over and install bushing 
straight into housing until edge of bushing is flush with 
bore (fig. 2C-62). 

(5) Stake bushing in two places (to retain it) using 
blunt punch (fig. 2C-68). 

(6) Use knife, with narrow blade only, to remove 
burrs or high points at stake points (fig. 2C-63). Do not 
use file or other tool that will remove more metal than is 
necessary. 


~ 


Fig. 2C-63 Staking Oll Pump Bushing 





NOTE: If reaction shaft bushing requires replacement, 
be sure to inspect the support for wear from the input 
shaft and rear clutch retainer seal ring lands. If worn or 
grooved, replace the entire support assembly. 


CAUTION: Do not clamp any part of the reaction 
shaft or support in a vise. 


(1) Thread Bushing Remover Tool J-24036 straight 
into bushing as far as possible by hand (fig. 2C-64). 

(2) Using wrench, thread remover tool into bushing 
three or four additional turns to fully engage threads of 
tool in bushing. 

(8) Install Slide Hammer Tools J-7004-3 and J-6585- 
1 in remover tool (fig. 2C-64). 

(4) Bump outward with slide hammers to remove 
bushing. 

(5) Clean chips from reaction shaft support 
assembly. 

(6) Grip removed bushing with pliers and pull it 
from Tool J-24036. 


CAUTION: Be sure to protect the remover tool threads 
when using the tool. 


(7) Thread Bushing Installer Tool J-24032 onto 
Driver Handle J-8092 (fig. 2C-64). 

(8) Position replacement bushing on installer tool 
and install bushing straight into shaft bore until tool 
bottoms (fig. 2C-65). 


HAMMER 
J-6585-1 






SLIDE HAMMER 
SCREW J—7004-3 
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Fig. 2C-64 Reaction Shaft Bushing Removal—Models 904-998 
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TOOL 
J-8092 






TOOL 
J-24032 
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Fig. 2C-65 Reaction Shaft Bushing Installation—Models 904-998 


(9) Clean reaction shaft support thoroughly after 
bushing installation. 


Assembly 


(1) Position pump housing on smooth flat surface 
and install pump rotors. 


NOTE: New rotors may be installed with either face 
up. Used rotors must be installed as removed. Refer to 
reference chalk marks made during disassembly. 


(2) Align and install reaction shaft support on 
pump housing and finger-tighten attaching bolts. 

(8) Insert two Slide Hammer Bolts Tool J-7004-3, 
from back to front, into threaded reaction shaft support 
holes (fig. 2C-66). Bolts should be threaded into support 
until ends of bolts are 1/16 inch (1.5875 mm) below front 
machined surface of pump housing. 

(4) Install one Pilot Stud Tool J-3387-2 into case 
pump opening (fig. 2C-67). 

(5) Install pump assembly backward into case 
opening. It may be necessary to tap pump gently to seat 
it in case. 

(6) Tighten bolts attaching reaction shaft support 
to pump housing to 160 inch-pounds (18.1 Nm) torque. 

(7) Remove pump and reaction shaft support as- 
sembly from case. 

(8) Remove slide hammer bolts from pump. 

(9) Position oil seal in pump housing with seal lip 
facing inward. 

(10) Install seal using Installer Tool J-9617. Install 
seal into housing until tool bottoms. 


TOOL 
J-7004-3 
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Fig. 2C-66 Installing Slide Hammer Bolts 
TOOL 
J—6585-1 


TOOL 





Fig. 2€-67 Pump Alignment—Models 904-998 
Oll Pump and Reaction Shaft Support—Model 727 


Disassembly 


(1) Remove pump-to-support attaching bolts and 
remove support from pump. 

(2) Mark rotors with chalk for assembly alignment 
reference. 
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(3) Remove rotors. 

(4) Remove O-ring seal. 

(5) Remove O-ring seal from pump body flange. 
(6) Remove front oil seal using blunt punch. 

(7) Remove front clutch seal rings from support. 


Inspection 


Inspect the front clutch seal ring grooves for burrs, 
nicks, or cracked edges. Inspect all machined surfaces on 
the pump housing for nicks and burrs. Inspect the pump 
body and reaction shaft support bushings for wear and 
scores. Inspect the pump rotors for scores and pits. 

Install the pump rotors in the pump body. Position a 
straightedge across the rotor faces and pump body and 
use a feeler gauge to measure the clearance between the 
straightedge and rotors. Clearance limits are 0.001 to 
0.008 inch (0.0254 to 0.0762 mm) (fig. 2C-68). 


STRAIGHT FEELER 


EDGE ~ a Ay GAUGE 





Fig. 2C-68 Measuring Pump Rotor End Clearance—Model 727 


Position the inner and outer rotors so that the center 
of one tooth on each rotor is aligned and measure the 
clearance between the tips of the teeth. Make four meas- 
urements. Rotate the inner rotor approximately 1/4 
turn between measurements. Rotor tip clearance should 
be 0.005 to 0.010 inch (0.1270 to 0.2540 mm), Refer to 
view A, figure 2C-69. 

Measure the clearance between the outer surface of 
the outer rotor and the pump bore. Clearance should be 
0.004 to 0.008 inch (0.1016 to 0.2082 mm). Refer to view 
B, figure 2C-69. 


Pump Bushing Replacement 


(1) Place pump housing, with reaction shaft sup- 
port mating surface facing downward, on flat, level 
surface. 


VIEWA 


FEELER GAUGE 





TIP CLEARANCE 0.005 TO 0.010 INCH 
VIEWB 





FEELER GAUGE 


SIDE CLEARANCE 0.004 TO 0.008 INCH 


Fig. 2C-69 Measuring Rotor Tip Clearance—Model 727 
(View A and View B) 


(2) Remove bushing using Remover-Installer Tool 
J-24055 and Driver Handle J-8092 (fig. 2C-70). 

(8) Install replacement bushing on Remover-In- 
staller Tool J-24055 (fig. 2C-71). 

(4) Turn pump housing over and install bushing 
straight into housing until edge of bushing is flush with 
bore. 

(5) Stake bushing in two places (to retain it) using 
blunt punch (fig. 2C-68). 
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Fig. 2C-71 Pump Bushing Installation—727 


(6) Remove burrs or high spots at stake points using 
knife with narrow blade (only). 


NOTE: Do not use a file or similar tool that might 
remove more metal than is necessary. 


(7) Clean pump housing thoroughly after bushing 
installation. 


Reaction Shaft Bushing Replacement 


NOTE: [f the reaction shaft bushing requires replace- 
ment, also inspect the shaft and support bore for wear 
caused by the input shaft seal ring lands. If the bore is 
worn or grooved, replace the entire support assembly. 


CAUTION: Do not clamp any part of the reaction 
shaft or support in a vise. 


(1) Thread Bushing Remover Tool J-24087 into 
bushing as far as possible by hand (fig. 2C-72). 

(2) Using wrench, thread remover tool into bushing 
three to four additional turns to fully engage threads of 
tool in bushing. 






SLIDE 
HAMMER 
J-6585-1 


SLIDE HAMMER 
SCREW J-7004-3 


BUSHING REMOVER 
TOOL J-24037 
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Fig. 20-72 Reaction Shaft Bushing Removal—Model 727 


(3) Install Slide Hammer Bolts Tool J-7004-3 and J- 
6585-1 into remover tool (fig. 2C-72). Bump outward 
with slide hammers to remove bushing. 

(4) Thoroughly clean reaction shaft support as- 
sembly after bushing removal. 

(5) Grip bushing with pliers and remove it from 
Tool J-24037. 


NOTE: Be sure to protect the tool threads during 
removal. 
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Fig. 2C-73 Reaction Shaft Bushing Installation—Model 727 


(6) Thread Bushing Installer Tool J-24038 onto 
Driver Handle J-8092 (fig. 2C-73). 

(7) Position replacement bushing on installer tool 
and install bushing straight into shaft bore until tool 
bottoms. 


Assembly 
(1) Install pump rotors in housing. 
(2) Install reaction shaft support and tighten at- 
taching bolts to 160 inch-pounds (18.1 Nm) torque. 
(3) Install O-ring seal around pump housing flange. 
(4) Insert oil seal in pump housing with seal lip 


facing inward. 

(5) Install oil seal Installer Tool J-21005. Drive seal 
straight into housing until tool bottoms. 

(6) Thoroughly clean reaction shaft support 
assembly. 


Front Clutch—Models 904-998 


Disassembly 


(1) Remove large waved snap ring which secures 
pressure plate in clutch retainer. 
(2) Install Spring Compressor Tool J-5886-01 over 


piston spring retainer (fig. 2C-74). 





7) 


TOOL 
J-5886-01 
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Fig. 2C-74 Front Clutch Snap Ring Removal 
and Installation—Models 904-998 


(3) Compress piston springs and remove snap ring. 
(4) Release compressor tool slowly until spring re- 
tainer is free of hub. 


NOTE: When releasing the compressor tool, do not al- 
low the spring retainer to stick or bind in the snap ring 


groove. 


(5) Remove tool, retainer, and spring. 

(6) Turn clutch retainer over and bump on wood 
block to dislodge and remove piston. 

(7) Remove seal rings from piston and clutch re- 
tainer hub. 


Inspection 


Inspect the facing material on all driving discs. Re- 
place discs that are charred, glazed, heavily pitted, flak- 
ing or if the facing material can be scraped off easily. 

Inspect the steel plates and pressure plate surfaces for 
overheating, scoring, and for damaged driving lugs. Re- 
place any worn, damaged parts. 

Inspect the steel plate lug grooves in the clutch re- 
tainer for smooth surfaces. The plates must slide freely 
in the grooves. 

Inspect the band application surface on the clutch 
retainer for nicks and scores. Light scratches and nicks 
can be removed with crocus cloth. 

Inspect the ball check in the clutch retainer. The ball 
should move freely in its cage. 

Inspect the seal ring surfaces inside the clutch re- 
tainer for nicks or deep scratches. Light scratches will 
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not interfere with sealing of the rings. Inspect the clutch 
retainer bushing for scores and wear and inspect the 
inner bore surface for wear from the reaction shaft 
support seal rings and lands. 

Inspect the inside of the piston bore for score marks. 
Remove light scores with crocus cloth. Inspect the seal 
ring grooves for nicks and burrs. Inspect the piston 
spring, retainer, and snap ring for distortion. 


Retainer Bushing Replacement 


(1) Place clutch retainer, with open end facing 
down, on a clean, smooth surface. 

(2) Insert Bushing Remover-Installer Tool J-24064 
in bushing (fig. 2C-75). 

(8) Install Driver Handle J-8092 in remover tool and 
drive bushing straight down and out of retainer bore. 

(4) Position clutch retainer so open end faces 
upward. 

(5) Install replacement bushing on tool and drive 
bushing straight into retainer bore until bushing is flush 
with base of bore chamfer (fig. 2C-76). 


Assembly 


(1) Lubricate inner seal with petroleum jelly and 
install seal on hub of clutch retainer. 


NOTE: Be sure the seal lip is facing into the piston bore 
and that the seal is properly seated in the retainer 
groove. 


J—24064 





41831 


Fig. 20-75 Clutch Retainer Bushing Removal—Models 904-098 
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Fig. 2C-76 Clutch Retainer Bushing Installation—Models 904-998 


(2) Lubricate outer seal with petroleum jelly and 
install it on clutch piston so seal lip faces piston bore. 

(3) Install piston assembly in retainer. Seat piston 
at bottom of bore using twisting motion. 

(4) Install spring on piston hub and spring retainer. 

(5) Install snap ring over spring. 

(6) Install Spring Compressor Tool J-5886-01 over 
retainer assembly. 

(7) Compress spring and seat snap ring in clutch 
hub groove. 

(8) Remove compressor tool. 

(9) Lubricate clutch plates and discs with transmis- 
sion fluid. 

(10) Install one steel plate followed by a lined plate 

until proper number of plates are installed. 


NOTE: Transmissions used with two-liter four-cylin- 
der and 282 CID six-cylinder engines require three steel 
and three lined plates. Transmissions used with 258 CID 
six-cylinder and 304 CID eight-cylinder engines require 
four steel and four lined plates. 


(11) Install pressure plate and waved snap ring. 


NOTE: Be sure snap ring is completely seated in 
groove. 


(12) Measure clutch pack clearance using feeler 
gauge. 

(13) Insert gauge between pressure plate and snap 
ring (fig. 2C-77). Refer to Clutch Plate Clearance in 
Specifications for tolerances. 
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Fig. 2C-77 Measuring Front Clutch Pack Clearance 


(14) If clutch plate clearance is not within specifica- 
tions, disassemble clutch pack and measure thickness of 
lined plates, steel plates and pressure plate. Thickness 
should be as follows: 
luined' Plate... ....00% 0.083 to 0.088 inch (2.11 to 2.28 mm) 
Steel Plate......... 0.066 to 0.071 inch (1.68 to 1.80 mm) 
Pressure Plate..... 0.214 to 0.218 inch (5.44 to 5.54 mm) 

Any component not meeting the listed thickness speci- 
fication must be replaced in order to obtain the correct 
clutch pack clearance. 


Front Clutch—Model 727 


Disassembly 


(1) Remove large waved snap ring that retains pres- 
sure plate in clutch piston retainer. 

(2) Remove pressure plate and clutch plates. 

(3) Install Compressor Tool J-24042 over piston 
spring retainer (fig. 2C-78). 

(4) Compress springs and remove snap ring. 

(5) Slowly release compressor tool until spring re- 
tainer is free of hub. 


NOTE: Do not allow the spring retainer to stick or bind 
in the snap ring groove. 


(6) Remove compressor tool, retainer and springs. 

(7) Turn clutch retainer over and bump on wood 
block to dislodge and remove piston. 

(8) Remove seals from piston and retainer hub. 





TOOL 
J-24042 
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Fig. 2C-78 Front Clutch Spring Retainer 
Removal/Installation—Model 727 
Inspection 


Inspect the facing material on all driving discs. Re- 
place discs that are charred, glazed, heavily pitted, flak- 
ing, or if the facing material can be scraped off easily. 
Inspect internal splines for wear or other damage. 

Inspect the steel plates and pressure plate surfaces for 
overheating, scoring, and damaged driving lugs and re- 
place as necessary. 

Inspect the steel plate lug grooves in the clutch re- 
tainer for smooth surfaces. The plates must slide freely 
in the grooves. 

Inspect the band application surface on the clutch 
retainer for nicks and scores. Remove light scratches 
and nicks with crocus cloth. 

Inspect the check ball in the clutch retainer. The ball 
should move freely in its cage. 

Inspect the seal ring surface inside the clutch retainer 
for nicks or deep scratches. Light scratches will not 
interfere with sealing of the rings. Inspect the clutch 
retainer bushing for scores and wear from the reaction 
shaft support sealing rings and lands. 

Inspect the innner bore of the piston for score marks. 
Remove light scores with crocus cloth. Inspect the seal 
ring grooves for nicks and burrs. Inspect the piston 
springs, retainer, and snap ring for distortion. 


Retainer Bushing Replacement 


(1) Place clutch retainer, with open end facing 
downward, on clean, smooth surface. 

(2) Insert Bushing Remover-Installer Tool J-24039 
in bushing (fig. 2C-79). 
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Fig. 2C-79 Front Clutch Retainer Bushing Removal—Model 727 


(3) Install Driver Handle J-8092 in tool and drive 
bushing downward and out of bore. 

(4) Position clutch retainer so open end faces 
upward. 

(5) Install replacement bushing on Tool J-24039 and 
drive bushing straight into retainer bore until bushing is 
flush with base of bore chamfer (fig. 2C-80). 


Assembly 


(1) Lubricate inner seal with petroleum jelly and 
install it on hub of clutch retainer. 


NOTE: Be sure the seal lip faces into the piston bore 
and is properly seated in the seal groove. 


(2) Lubricate outer seal with petroleum jelly and 
install it on clutch piston with seal lip facing into piston 
bore. 

(3) Install piston assembly in retainer and carefully 
seat piston at bottom of retainer bore. 

(4) Install clutch piston springs on piston (fig. 2C- 
81). 


NOTE: A four disc front clutch with 9 clutch piston 
springs is used for Fleet and Heavy Duty applications. A 
three disc front clutch with 18 clutch piston springs is 
used for all other applications. Refer to Figure 2C-81, 
View A and B, for piston spring position. 
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Fig. 2C-80 Front Clutch Retainer Bushing installation—-Model 727 


(5) Install spring retainer and snap ring over clutch 
piston springs. 


(6) Install Compressor Tool J-24042 over retainer 
assembly. 


(7) Compress springs and seat snap ring in hub 
groove. 


(8) Remove compressor tool. 
(9) Lubricate clutch plates with transmission fluid, 


(10) Alternately install one steel plate followed by 
one lined plate until correct number of plates are 
installed. 


(11) Install pressure plate and waved snap ring. 
Measure clutch pack clearance using feeler gauge (fig, 
2C-77). Refer to clutch plate clearance in Specifications 
for tolerances. 


(12) If clutch plate clearance is not within specifica- 
tions, disassemble clutch pack and measure thickness of 
lined plates, steel plates, and pressure plate. Thickness 
should be as follows: 

Lined Plate........ 0.090 to 0.095 inch (2.29 to 2.41 mm) 
Steel Plate......... 0.060 to 0.071 inch (1.52 to 1.80 mm) 
Pressure Plate ..... 0.278 to 0.282 inch (7.06 to 7.16 mm) 


Any component not meeting listed thickness specifica- 
tion must be replaced in order to obtain correct clutch 
plate clearance. 
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View B, 13 Spring, 3-Disc Clutch 
Fig. 2C-81 Front Clutch Piston Spring Location 
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Rear Clutch—Models 904-998 
Disassembly 


(1) Remove large snap ring that retains pressure 
plate in clutch piston retainer (fig. 2C-82). 


NOTE: This is a selective thickness snap ring and de- 
termines clutch pack clearance. 


(2) Lift pressure plate, clutch plates, and inner 
pressure plate out of retainer. 

(3) Remove wave spring and clutch piston spring. 

(4) Turn retainer over and bump it on wood block to 
remove piston. 

(5) Remove piston seals. 


NOTE: If necessary, remove snap ring and press input 
shaft out of retainer. 


Inspection 


Inspect the facing material on the driving discs. Re- 
place discs that are charred, heavily pitted, flaking or if 
the driving disc inner splines are worn or damaged. 

Inspect the steel plates and pressure plate surfaces for 
overheating, scoring, and for damaged drive lugs. In- 
spect all discs and plates for flatness. Replace if 
necessary. 

Inspect the steel plate lug grooves in the clutch re- 
tainer for smooth surfaces. The plates must slide freely 
in these grooves. Inspect the clutch piston ball check. 
The ball should move freely in its cage. Inspect the seal 
ring surfaces in the clutch retainer for nicks or deep 
scratches. Light scratches will not interfere with seal- 
ing. Inspect the piston spring and wave spring for dis- 
tortion or breakage. 

Inspect the seal ring grooves in the input shaft and 
piston retainer for nicks, burrs, and wear. 

Inspect the rear clutch to front clutch thrust washer. 
The washer should be 0.043 to 0.045 inch (1.0922 to 
1.1430 mm) thick. 










PISTON SEAL RING ere et 
(OUTER) 

ce OUTER 

siavee PRESSURE 


PISTON 


WAVE SPRING 


¥ SA 





‘PISTON INNER Sirek 
PISTON SEAL RING Spring PRESSURE PLATES 
(INNER) PLATE 41838 


Fig. 2C-82 Rear Clutch Assembly—Models 904-998 
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Assembly 


(1) Press input shaft into piston retainer (if re- 
moved) and install snap ring. 

(2) Lubricate and install inner and outer seal rings 
on clutch piston. 


NOTE: Be sure that the seal lips face into the retainer 
bore and that the seals are properly seated in the piston 
grooves. 


(3) Insert piston assembly into retainer. Using a 
twisting motion, seat piston at bottom of retainer bore. 

(4) Install piston spring in retainer. Spring fingers 
must touch piston and spring must be centered in 
retainer. 

(5) Insert one end of wave spring into retainer 
groove (fig. 2C-83) and progressively push or tap spring 
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Fig. 20-84 Measuring Rear Clutch Pack Clearance 


into place until completely seated. If necessary, tap pis- 
ton spring lightly to keep it centered. 

(6) Install inner pressure plate. Raised side of plate 
must rest on piston spring and flat surface must face 
open end of retainer. 

(7) Lubricate clutch plates with transmission fluid. 

(8) Alternately install one lined plate followed by a 
steel plate until correct number of plates are installed. 

(9) Install outer pressure plate and selective thick- 
ness snap ring. 

(10) Measure rear clutch pack clearance. Press down 
firmly on outer pressure plate and insert feeler gauge 
between pressure plate and selective snap ring (fig. 2C- 
84), 

(11) If necessary, adjust clearance using one of the 
following selective thickness outer snap rings. Snap 
rings are available in 0.060, 0.074, and 0.098 inch (1.5240, 
1.8796, and 2.4892 mm) thicknesses. Low limit clearance 
is desirable. 


NOTE: Rear clutch pack clearance is very important in 
obtaining proper clutch engagement and shift quality. 


Rear Clutch—Model 727 
Disassembly 


(1) Remove large snap ring that retains pressure 
plate in clutch piston retainer (fig. 2C-85). 


NOTE: This a selective thickness snap ring and deter- 
mines clutch pack clearance. 


(2) Remove pressure plate, clutch plates, and inner 
pressure plate. 

(3) Remove wave spring, spacer ring, and clutch 
piston spring. 

(4) Turn retainer over and bump on wood block to 
remove piston. 

(5) Remove piston inner and outer seals. 

(6) Remove input shaft snap ring and press input 
shaft out of retainer if necessary. 


Inspection 


Inspect facing material on driving discs. Replace discs 
that are charred, glazed, heavily pitted, flaking or if the 
facing material can be scraped off easily. Inspect the 
driving disc inner splines for wear or other damage. 

Inspect the steel plates and pressure plate surfaces for 
over heating, scoring, and damaged driving lugs. Inspect 
all discs and plates for distortion. Replace warped or 
coned discs or plates. 

Inspect the steel plate lug grooves in the retainer for 
smooth surfaces. The plates must slide freely in these 
grooves. Inspect the clutch piston ball check. The ball 
should move freely in its cage. Inspect the seal ring 
surfaces in the clutch retainer for nicks or deep 
scratches. Light scratches will not interfere with seal- 
ing. Inspect the piston spring, wave spring, and spacer 
for distortion or breakage. 
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Fig. 2C-85 Rear Clutch Assembly— Model 727 


Inspect the seal ring grooves in the input shaft and 
piston retainer for nicks, burrs, and wear. 

Inspect the rear clutch to front clutch thrust washer. 
The washer should be 0.061 to 0.068 inches (1.5494 to 
1.6002 mm) thick. 


Input Shaft Bushing Replacement 


(1) Clamp input shaft in a vise using brass pro- 
tective jaws. 


CAUTION: Do not clamp the seal ring land or bearing 
journal surfaces in the vise. 


(2) Thread Bushing Remover Tool J-24041 straight 
into bushing as far as possible by hand. 

(8) Use wrench to thread puller into bushing three 
to four additional turns to fully engage puller threads in 
bushing. 

(4) Thread Slide Hammer Bolts Tool J-7004-3 into 
puller (fig. 2C-86). 

(5) Bump outward with slide hammers to remove 
bushing. 

(6) Thoroughly clean input shaft and remove chips 
produced by puller. 

(7) Grip removed bushing with pliers and remove it 
from remover tool. 


NOTE: Be careful to protect remover tool threads. 


(8) Thread Bushing Installer Tool J-24040 onto 
Driver Handle J-8092 (fig. 2C-87). 

(9) Position replacement bushing on installer tool 
and drive bushing straight into shaft until installer tool 
bottoms. 

(10) Clean assembly thoroughly. 


Assembly 


(1) Press input shaft into piston retainer and install 
snap ring if removed. 

(2) Lubricate inner and outer sealing rings with 
petroleum jelly and install on clutch piston. 


NOTE: Be sure that the seal lips face into the retainer 
bore and that the seals are seated in the piston grooves. 


(8) Install piston assembly in clutch retainer. 

(4) Seat piston at bottom of retainer bore using a 
twisting motion. 

(5) Position clutch retainer over piston retainer 
splines. Support assembly to maintain position of clutch 
retainer. 

(6) Install piston spring in clutch retainer with 
spring fingers touching piston. 

(7) Install spacer ring. Be sure piston spring and 
ring are centered in retainer recess. 

(8) Install one end of wave spring in retainer 
groove. Progressively push or tap spring into plate until 
completely seated. 


NOTE: If necessary, gently tap piston spring and spa- 
cer to keep them centered. 


(9) Install inner pressure plate in retainer. Raised 
side of plate must rest on piston spring and flat surface 
must face outward. 

(10) Lubricate remaining clutch plates with trans- 
mission fluid and install in retainer. Alternately install 
lined plate followed by steel plate until four lined and 
three steel plates have been installed. 

(11) Install outer pressure plate and selective thick- 
ness snap ring. 
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Fig. 20-86 Input Shaft Bushing Removal 


(12) Measure rear clutch pack clearance. Press down 
firmly on outer pressure plate and insert feeler gauge 
between pressure plate and selective outer snap ring. 

(18) If necessary, adjust clearance using selective 
thickness snap ring. Snap rings are available in 0.060, 
0.074, 0.088, and 0.106 inch (1.5240, 1.8796, 2.2352, and 
2.6924 mm) thickness. 


NOTE: Rear clutch pack clearance is very important in 
obtaining proper clutch engagement and shift quality. 


Planetary Gear Assembly—Models 904-998 
End Play Measurement 


(1) Measure end play of planetary assembly before 
removing component parts from output shaft. 

(2) Support front end of output shaft on wood block 
and position assembly in an upright positon. 

(3) Push rear annulus gear support downward on 
output shaft (fig. 2C-88). 
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Fig. 20-87 Input Shaft Bushing Installation 


(4) Insert feeler gauge between rear annulus sup- 
port and shoulder on output shaft. Clearance should be 
0.001 to 0.047 inch (0.0254 to 1.19388 mm). If clearance is 
not within specifications, replace thrust washers, any 
worn parts, and selective thickness snap ring at 
assembly. 
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Fig. 2-88 Measuring Planetary Gear Assembly End Play 
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Disassembly 


(1) Remove No. 8 thrust washer from forward end 
of output shaft (fig. 2C-89). 

(2) Remove selective snap ring from forward end of 
output shaft. 

(8) Remove front planetary gear assembly. 

(4) Remove snap ring and No. 4 thrust washer from 
forward hub of front planetary assembly. 

(5) Remove front annulus gear and support from 
planetary gear assembly. If necessary, remove large 
snap ring from front annulus gear and separate support 
from gear. 

(6) Remove No. 5 and No. 6 thrust washers from 
planetary gear assembly. 

(7) Remove sun gear, driving shell, and rear plan- 
etary assembly from output shaft. 

(8) Separate sun gear and driving shell from rear 
planetary assembly. 

(9) Remove rear snap ring and No. 8 steel thrust 
plate from sun gear. 

(10) Remove sun gear from driving shell. 

(11) Remove remaining snap ring and No. 7 steel 
thrust plate from sun gear. 

(12) Remove No. 9 thrust washer from forward side 
of rear planetary assembly. 
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(18) Remove planetary gear assembly and No. 10 
thrust washer. 

(14) If necessary, remove large snap ring from rear 
of annulus gear to separate support from gear. 


Inspect the bearing surfaces on the output shaft for 
nicks, burrs, scores, or other damage. Light scratches, 
nicks, or burrs can be removed with crocus cloth. Be 
sure all oil passages in the shaft are open and clean. 
Inspect the speedometer drive gear. Remove nicks and 
burrs with a sharp-edged stone. 

Inspect the sun gear bushings for wear or scores. 
Replace the sun gear if the bushings are damaged. 

Inspect all thrust washers and plates. Replace if dam- 
aged or worn below thickness specifications. 

Inspect gear assemblies for cracks, broken pinions, 
worn gear teeth, broken pinion shafts or lockpins and 
damaged thrust faces. Replace as required. 

Inspect annulus gears for cracks and worn teeth. 

Replace all distorted snap rings. 


Assembly 


(1) Install rear annulus gear support in annulus 
gear and install snap ring. 
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Fig. 2C-89 Planetary Gear Assembly—Models 904-998 


AUTOMATIC TRANSMISSION 2C-59 


‘Ta ae Sa rt SS Se SS a RE Sn TS DOE PIED AME ETS BS) 


(2) Install rear annulus gear assembly on output 
shaft. 

(3) Install No. 10 thrust washer on output shaft. 

(4) Position rear planetary gear assembly in rear 
annulus gear. Install No. 9 thrust washer on front side 
of gear assembly. 

(5) Install No. 7 steel thrust plate and snap ring on 
one end of sun gear. 

(6) Insert sun gear through front side of driving 
shell, and install No. 8 steel thrust plate and snap ring 
on opposite end of sun gear. 

(7) Install driving shell and sun gear onto output 
shaft, and engage sun gear teeth with rear planetary 
pinions. 

(8) Install front annulus gear support in annulus 
gear and install large snap ring. 

(9) Install No. 5 thrust at forward end of front plan- 
etary gear assembly, and insert assembly into front 
annulus gear. 

(10) Position No. 6 thrust washer on rear side of 
front planetary gear assembly. 

(11) Carefully work front planetary and annulus 
gear assembly onto output shaft and mesh planetary 
pinions with sun gear. 

(12) Install No. 3 thrust washer on output shaft. 

(13) Install selective snap ring and measure assem- 
bly end play. 

(14) If necessary, adjust end play by using selective 
thickness snap rings. Snap rings are available in 0.040, 
0.048, 0.055, 0.059, 0.062, and 0.084 inch (1.0160, 1.2192, 
1.3970, 1.4986, 1.5748, and 2.13836 mm) thickness. 
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Planetary Gear Assembly—Model 727 


End Play Measurement 


(1) Measure planetary assembly end play before re- 
moving component parts from output shaft. 

(2) Support front end of output shaft on wood block 
and place assembly in upright position. 

(3) Push rear annulus gear support downward on 
output shaft. 

(4) Insert feeler gauge between rear annulus sup- 
port and shoulder on output shaft (fig. 2C-88). Clearance 
should be 0.009 to 0.044 inch (0.2286 to 1.1176 mm). If 
clearance is not within specifications, replace thrust 
washers, any worn parts and selective thickness snap 
ring at assembly. 


Disassembly 


(1) Remove No. 3 thrust washer from forward end 
of output shaft. 

(2) Remove front planetary assembly from output 
shaft (fig. 2C-90). 

(3) Remove front annulus gear from planetary 
assembly. 

(4) Remove No. 4 thrust washer from rear side of 
planetary gears. 

(5) Remove sun gear, driving shell and rear plan- 
etary assembly from output shaft. 

(6) Separate sun gear and driving shell from rear 
planetary assembly. 
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Fig. 2C-90 Planetary Gear Assembly—Model 727 
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(7) Remove No. 5 thrust washer from inside of driv- 
ing shell. 
(8) Remove rear snap ring and No. 6 steel thrust 
plate from sun gear. 
(9) Remove sun gear from driving shell. 
(10) Remove remaining snap ring from sun gear if 
necessary. 


NOTE: The forward end of the sun gear is longer than 
the rear. 


(11) Remove No. 7 thrust washer from forward side 
of rear planetary assembly. 

(12) Remove gear assembly and No. 8 thrust plate 
from rear annulus gear. 


Inspect the bearing surfaces on the output shaft for 
nicks, burrs, scores, and other damage. Light scratches, 
nicks, or burrs can be removed with crocus cloth. 


NOTE: Be sure all oil passages in the output shaft are 
open and clean. 


Inspect the speedometer drive gear. Remove nicks and 
burrs with an oilstone. 

Inspect the sun gear bushings for wear and scores. 
Replace the sun gear if the bushings are damaged. 

Inspect all thrust washers and plates. Replace them if 
damaged or worn below thickness specifications. 

Inspect the gear assemblies for cracks, broken pin- 
ions, worn gear teeth, broken pinion shafts or lockpins, 
or damaged thrust faces. Replace as required. 

Inspect the annulus gears for cracks and worn teeth. 

Replace any distorted snap rings. 


Assembly 


(1) Install rear annulus gear on output shaft (fig. 
2C-90). 

(2) Apply thin coat of petroleum jelly to No. 8 
thrust plate. 

(3) Position thrust plate on output shaft and in rear 
annulus gear. 


NOTE: Be sure the thrust plate teeth are engaged with 
the output shaft splines. 


(4) Position rear planetary gear assembly in rear 
annulus gear and install No. 7 thrust washer on forward 
side of gear assembly. 

(5) Install snap ring in forward groove of sun gear 
(long end of gear). 

(6) Insert sun gear through forward side of driving 
shell and install steel thrust plate and snap ring pn rear 
side of sun gear. 

(7) Install snap ring in forward groove of sun gear. 
Install No. 5 thrust washer in driving shell over sun 
gear. 

(8) Install driving shell and sun gear assembly on 


output shaft and engage sun gear teeth with rear plan- 
etary pinions. 

(9) Position No. 4 thrust washer on rear hub of 
front planetary gear and engage plantetary gear with 
front annulus gear. 

(10) Install front planetary and annulus gear assem- 
bly onto output shaft and mesh planetary pinions with 
sun gear. 

(11) Install selective snap ring and measure assem- 
bly end play. 

(12) If necessary, adjust clearance using selective 
thickness snap rings. Snap rings are available in 0.048, 
0.055, and 0.062 inch (1.2192, 1.8970, and 1.5748 mm) 
thickness. 


OVERRUNNING CLUTCH 


Inspection 


Inspect the clutch rollers for smooth, round surfaces. 
They must be free of flat spots and chipped teeth. 

Inspect the roller contact surfaces in the cam and race 
for brinelling and inspect the springs for distortion, 
wear or other damage. 

On model 727 transmission only, inspect the cam set- 
screw for tightness. If loose, tighten the setscrew and 
restake the case around the screw. 


Cam Replacement 904-998 


If the overrunning clutch cam or spring retainer are 
damaged, they can be replaced with a service replace- 
ment cam, spring retainer, and retaining screw (fig. 2C- 
91). 

(1) Remove bolts attaching output shaft support to 
rear of case. 

(2) Remove support from rear of case using wood 
block and hammer. 
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Fig. 2C-91 Cam and Spring Retainer 
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(8) Centerpunch rivets exactly in center of each 
rivet head (fig. 2C-92). 

(4) Drill through each rivet head using 3/8-inch 
(9.5250 mm) diameter drill. 


CAUTION: Do not drill into the transmission case. 


(5) Remove rivet heads using small chisel. 
(6) Remove rivets and cam from case using blunt 
punch (fig. 2C-93). 


NOTE: Move the punch from one rivet to another in a 
clockwise direction after each punch stroke, to drive the 
cam out of the case evenly. 


(7) Enlarge rivet holes in case carefully using 
17/64-inch (6.7469 mm) diameter drill. 

(8) Remove chips, burrs, and any foreign material 
from case. Also, be sure cam area is free of burrs and 
chips. 

(9) Install replacement cam and spring retainer in 
case with bolt holes in cam and retainer aligned with 
holes in case. 
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(10) Thread retaining screws and washers into cam. 


NOTE: Install the washers on the screws so that the 
inner diameter of the washer contacts the screw head. 


Fig. 2-94 Output Shaft Support Alignment 


(11) Install cam in case using brass hammer. 

(12) Alternately and evenly tighten retaining screws 
to 100 inch-pounds (11.38 Nm) torque. 

(18) Thread two Pilot Studs Tool J-3387-2 into case 
(fig. 2C-94), 

(14) Position illuminated light bulb next to case to 
heat it. 


CAUTION: Do not use an open flame to heat the case. 


(15) Chill support with ice (preferably dry ice). 

(16) Remove light, position support over pilot studs 
and install support in case using wood block and 
hammer. 

(17) Install and tighten support attaching bolts to 
150 inch-pounds (17.0 Nm) torque. 


Cam Replacement—Model 727 


The overrunning clutch cam and spring retainer 
should be removed only if replacement is necessary. 
(1) Remove setscrew from case. 
(2) Remove bolts attaching output shaft support to 
rear of case. 
(8) Insert punch through bolt holes and drive cam 
out of case (fig. 2C-98). 


NOTE: Move punch from one bolt hole to another in 
clockwise direction after each punch stroke to drive the 
cam out of the case evenly. 


CAUTION: The output shaft support must be installed 
in the case before the overrunning clutch cam can be 
installed. If the support must be replaced drive it out the 
rear of the case using a wood block and hammer. 


(4) Thread two Pilot Studs Tool J-3887-2 into case 
(fig. 2C-94). 
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Fig. 2C-95 Overrunning Clutch Cam Installation—Model 727 


(5) Position iluminated light bulb next to case to 
heat it. 


CAUTION: Do not use an open flame to heat the case. 


(6) Chill support with ice (preferably dry ice). 

(7) Remove light, position support over pilot studs 
and install support in case using wood block and 
hammer. 

(8) Clean all burrs, chips, and foreign material from 
cam area in case. 

(9) Position spring retainer on cam. Be sure re- 
tainer lugs snap firmly into cam notch. 

(10) Align cam serrations with those in case. 

(11) Install cam evenly into case as far as possible 
using brass mallet. 

(12) Install Tool J-24042 (fig. 2C-95). 

(18) Tighten tool nut to seat cam in case. Be sure cam 
is completely seated. 

(14) Install cam retaining setscrew and stake case 
around setscrew. 

(15) Remove Tool J-24042. 

(16) Install and tighten support retaining bolts to 150 
inch-pounds (17.0 Nm) torque. 

(17) Stake case around cam in twelve places using 
blunt chisel. 


Front Servo and Band 


Two front servo designs are used. Refer to figures 2C- 
96 and 2C-97 for assembly details and engine/ 
transmission application. 


Disassembly 


NOTE: The front servo in model 727 transmissions 
used with heavy-duty 304 CID and standard 360 CID 
eight-cylinder engines requires further disassembly af- 
ter removal from the servo bore (fig. 2C-97). Dis- 
assemble the servo as follows: 


(1) Remove piston rod retaining snap ring from 
servo piston. 

(2) Remove washer, piston rod spring, and piston 
rod from servo piston. 


Inspect the piston for nicks, burrs, scores, and wear. 
Be sure the ring grooves are not damaged. Inspect the fit 
of the guide on the piston rod. Inspect the piston bore in 
the case for scores or other damage. Inspect the piston 
spring(s) for distortion. On model 727 transmissions, 
inspect the bore in the piston and the piston rod O-ring 
(fig. 2C-97). 

Inspect the band lining for a poor bond to the band, 
burn marks, glazing, uneven wear pattern and flaking. 
If the lining is so badly worn that the grooves are not 
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visible at any portion of the band, replace the band. 
Inspect the band for distortion or cracked ends. Replace 
as necessary. 


Assembly 


CAUTION: Do not use force to assemble any of the 
servo components. If they do not assemble easily, in- 
vestigate and correct the cause before proceeding with 
assembly. 


(3) Apply petroleum jelly to piston rod O-ring and 
install piston rod in servo piston bore. 

(4) Install piston rod spring on piston rod. 

(5) Install washer. 

(6) Compress spring and install piston rod retaining 
snap ring. 


Rear Servo and Band 


Disassembly 


(1) Compress piston plug spring and remove snap 
ring. 

(2) Remove snap ring, piston plug, and plug spring 
(fig. 2C-98). 


Inspect the piston and piston plug for nicks, burrs, 
scores, and wear. The plug must move freely in the 
piston. Inspect the piston bore in the case for scores or 
other damage. Inspect the springs for distortion. 

Inspect the band lining for poor bonding to the band 
and for excessive wear. If the lining is so excessively 
worn that the grooves are not visible at any portion of 
the band, replace the band. Inspect the band for dis- 
tortion or cracks and relace as necessary. 
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Fig. 20-98 Rear Servo Assembly 
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Assembly 


(1) Lubricate piston plug and piston with petroleum 
jelly and insert piston plug through plug spring and into 
piston. 

(2) Compress piston spring and install snap ring. 


TORQUE CONVERTER FLUSHING 


If a transmission malfunction has contaminated the 
fluid, the torque converter, oil cooler and cooler lines 
must be flushed thoroughly to remove all metal or fric- 
tion material particles, foreign material, or oxidized 
transmission fluid (sludge). Flushing must be per- 
formed to prevent these materials from being recircu- 
lated back into the transmission after repairs are 
completed. 

The oil cooler and cooler lines can be flushed using 
solvent and compressed air. The following two methods 
may be used to flush the converter: 


Machine Flushing The Converter (Preferred Method) 


The type of cleaning machine that rotates the con- 
verter while pumping cleaning solvent through it is rec- 
ommended for converter flushing. This type of machine 
also adds automatically timed blasts of compressed air 
to the cleaning solvent as it enters the converter to 
provide a more thorough cleaning action than will hand 
flushing. 


Hand Flushing The Converter 


(1) Place converter in horizontal position and pour 
two quarts of clean solvent into converter through im- 
peller hub. 

(2) Rotate and shake converter to circulate cleaning 
solvent through converter internal parts. 

(3) Insert transmission input and reaction shafts in 
converter and rotate turbine and stator to dislodge for- 
eign material. 

(4) Drain solvent through impeller hub. 


NOTE: To prevent dirt particles from settling when 
draining the cleaning solvent, shake the converter fre- 
quently and rotate the turbine and stator. 


(5) Repeat flushing operation as many times as 
needed or until drained solvent is clear. 

(6) When flushing operation is completed, shake 
and rotate converter several times to loosen and circu- 
late any residual solvent and dirt. 

(7) Drain residual solvent. If residual solvent con- 
tains dirt, repeat flushing operation until drained sol- 
vent is clear. 

(8) After removing residual solvent, pour 2 quarts 
(1.9 liters) of new transmission fluid into converter and 
flush and drain converter again. Drain transmission 
fluid from converter. If necessary, repeat this operation 
until all traces of solvent are removed from converter. 
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(9) Drain fluid from converter and pour 2 quarts 
(1.9 liters) of new transmission fluid into converter. 
(10) Rotate and shake converter to circulate new 
fluid in converter. 


Flushing Oll Cooler and Cooler Lines 


(1) Place length of hose over cooler outlet line and 
secure end of hose in waste container. 

(2) Place length of hose over cooler inlet line. 

(83) Pump approximately on pint (0.47 liter) cleaning 
solvent into oil cooler through hose attached to inlet line. 

(4) Insert compressed air gun nozzle into hose at- 
tached to cooler inlet line. Apply very short blasts of 
compressed air to flush dirt and solvent from cooler and 
lines. Repeat flushing operation until drained fluid is 
clear. 

(5) Pump approximately one pint (0.47 liters) of 
new transmission fluid into cooler and lines. Repeat 
flushing operation, using new transmission fluid, to re- 
move all traces of cleaning solvent and any residual dirt. 

(6) Remove hoses from cooler lines when flushing 
operations are completed. 


TRANSMISSION ASSEMBLY 


NOTE: Use automatic transmission fluid or petroleum 
jelly only to lubricate transmission components during 
assembly. 


Overrunning Clutch 


(1) Place transmission case in upright position and 
install clutch cam and spring retainer. 

(2) Install clutch springs and rollers so springs rest 
against retainer post and rollers rest against springs, 
and with both springs and rollers installed on counter- 
clockwise side of spring retainer posts (fig. 2C-99). 





Fig. 2C-99 Overrunning Clutch and Rear Band Link Position 


Rear Servo and Band 
Servo 


(1) Install servo piston assembly in case bore with 
twisting motion. 

(2) Place spring retainer and snap ring over piston 
(fig. 2C-98). 

(8) Compress piston spring by hand and install snap 
ring. 


Rear Band—Models 904-727 


(1) Install rear band in case. 
(2) Install short strut, and connect long link and 
anchor in band (fig. 2C-100). 


LOCKNUT ONE PIECE 


LEVER 







ADJUSTMENT 
SCREW 


STRUT 
LEVER—TO—BAND 


LINK AND ANCHOR MODEL 904 


ADJUSTING SCREW 


LEVER 
AND LOCKNUT 


(SHORT) 





MODEL 727 





~~ 


LINK AND ANCHOR 
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Fig. 20-100 Rear Band—Models 904-727 
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(3) Thread band adjusting screw inward just 
- enough to hold band strut in place. 
(4) On model 727 transmission, be sure long link 
and anchor assembly is installed as shown in figure 2C- 
/ 99 to provide clearance for rear band and drum. 
(5) Install first-reverse drum in overrunning clutch 
hub and rear band. 


+ Rear Band—Model 998 


The model 998 transmission has a double wrap band 
supported at two points by a reaction pin mounted in the 
case. It is actuated at one point by the rear servo adjust- 
ing screw (fig. 2C-101). 

(1) Install replacement O-ring on reaction pin and 
insert pin into case until pin is flush with gasket surface. 

(2) Position band in case so two band lugs rest 
against reaction pin. 


ADJUSTING 
SCREW 
“rt LOCKNUT 





BAND 


REACTION PIN Anreey 


Fig. 20-101 


Rear Band and Linkage—Model 998 









_ ADJUSTING ‘SCREW » 


” 


PIVOT PIN 






Dm we 
BAND REACTION PIN = 


Fig. 2C-102 Rear Band Installation—Model 998 
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(3) Install first-reverse drum in overrunning clutch 
hub and into rear band. 
(4) Install band operating lever and pivot pin. 


NOTE: When correctly installed, the lever adjusting 
screw should touch the center lug of the band and the 
pivot pin should be flush with the case (fig. 2C-102). 


Front Servo 


NOTE: On model 727 transmission used with standard 
360 CID or heavy-duty 304 CID eight-cylinder engines, 
the servo piston must be subassembled before prior to 
installation. 


(1) Lubricate O-ring with petroleum jelly and in- 
stall on piston rod. 

(2) Install rod in piston. 

(3) Install spring, flat washer, and snap ring. 

(4) Insert servo piston assembly into case bore. 

(5) Install piston rod, spring(s), and guide. 

(6) Compress piston spring(s) with large C-clamp 
and install snap ring. 

(7) Remove C-clamp. 


Planetary Gear Assembly and Output Shaft 


CAUTION: Protect all machined surfaces of the out- 
put shaft during installation. 


(1) Position and support gear and output shaft as- 
sembly in case and insert output shaft through rear 
support. 

(2) Carefully work gear and shaft assembly rear- 
ward and engage rear planetary carrier lugs in first- 
reverse drum slots. 


Front and Rear Clutch Assemblies 


The front and rear clutches, front band, oil pump and 
reaction shaft support are installed with the transmis- 
sion in an upright position. 

Cut a 3-1/2-inch (8.89 em) diameter hole in a work- 
bench, in the end of a small oil drum, or a large wooden 
box strong enough to support the transmission. Cut or 
file notches at the edge of the hole to accommodate the 
output shaft. 

Carefully insert the output shaft into the hole and 
support the transmission in an upright position on the 
output shaft support flange. 


Models 904-998 


(1) Apply thin coat of petroleum jelly to selective 
thrust washer. 

(2) Install washer on front end of output shaft. 

(8) If transmission end play was not within specifi- 
cations of 0.022 to 0.091 inch (0.5588 to 2.3114 mm) when 
measured at disassembly, replace thrust washer with 
one that will provide proper end play. 
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Thrust Washer Chart—Models 904-998 


0.052-0.054 Natural (Brown) 


0.068-0.070 Red 
0.083-0.085 Black 
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(4) Align front clutch inner splines and place as- 
sembly in position on rear clutch. 


NOTE: Be sure the front clutch plate splines are fully 
engaged on the rear clutch front hub. 


(5) Align rear clutch inner splines. 

(6) Grasp input shaft and lower clutch assemblies 
into case. 

(7) Install clutch assemblies using circular motion 
and engage rear clutch splines over splines of front 
annulus gear. 


NOTE: Be sure the front clutch drive lugs are fully 
engaged in the driving shell slots. 


Model 727 


(1) Apply thin coat of petroleum jelly to output 
shaft thrust washer. 

(2) Install washer on front of output shaft. 

(8) Align front clutch inner splines and place as- 
sembly in position on rear clutch. 


NOTE: Be sure the front clutch, splines are fully en- 
gaged on the rear clutch front hub. 


(4) Align rear clutch inner splines. 
(5) Grasp input shaft and lower clutch assemblies 
into case. 


Zs yh 
ANCHOR \ (ONLY) 
ss (oe 
LBS 
LEVER 
SHAFT 
CAST vA 
904 
998 ADJUSTING SCREW 


AND LOCKNUT 


——. FLEX BAND 
727 (ONLY) 
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Fig. 2C-103 Front Band Arrangement 


(6) Install clutch assemblies using a circular motion 
to engage rear clutch splines over splines of front an- 
nulus gear. 


NOTE: Be sure the front clutch drive lugs are fully 
engaged in the driving shell slots. 


Front Band 


(1) Slide band over front clutch assembly. 

(2) Install band strut (and anchor on model 727) 
(fig. 2C-108). 

(3) Tighten band adjusting screw enough to hold 
band and linkage in place. 


Oll Pump and Reaction Shaft Support 


If difficulty was encountered in removing the pump 
assembly due to an exceptionally tight fit in the case, it 
may be necessary to heat and expand the case in order to 
install the pump. If necessary, heat the pump area for a 
few minutes with a heat lamp before installing the 
pump and support assembly. 


Models 904-998 


(1) Install thrust washer on reaction shaft support 
hub. 

(2) Thread two Pilot Studs J-3387-2 into case pump 
opening. 

(3) Install gasket over studs. 

(4) Install rubber seal ring in groove in outer flange 
of pump housing. Be sure seal is not twisted. 

(5) Coat seal ring with petroleum jelly. 

(6) Install pump assembly in case. If necessary, tap 
pump assembly lightly with rawhide mallet to install. 

(7) Install four pump attaching bolts finger-tight. 

(8) Remove pilot studs and install remaining pump 
attaching bolts finger-tight. 

(9) Rotate input and output shafts to see if any 
binding exists. 

(10) If shafts rotate freely, tighten all pump attach- 
ing bolts to 175 inch-pounds (19.8 Nm) torque. 
(11) Recheck shafts for bind-free rotation. If bind 

exists, loosen bolts and tighten bolts evenly and in se- 
quence to 175 inch-pounds (19.8 Nm) torque. 


Model 727 


(1) If transmission end play was not within specifi- 
cations of 0.036 to 0.084 inch (0.9144 to 2.1836 mm) when 
measured at disassembly, replace thrust washer on re- 
action shaft support hub with one that will provide 
correct end play. 


Thrust Washer Chart—Model 727 


0 061—0.063 Natural (Brown) 


0.084—0.086 Red 
0.102—0.104 Yellow 
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(2) Thread two Pilot Studs Tool J-3387-2 into case 
/| pump opening. 
(3) Install gasket over studs. 
(4) Install rubber seal ring in groove in outer flange 
of pump housing. Be sure seal is not twisted. 
(5) Coat seal ring with petroleum jelly. 
(6) Install pump assembly in case. If necessary, tap 
pump assembly lightly with rawhide mallet to install. 
(7) Position deflector, if equipped, over vent open- 
ing and install four pump attaching bolts finger-tight. 
(8) Remove pilot studs and install remaining pump 
attaching bolts finger-tight. 
(9) Rotate input and output shafts to see if any 
binding exists. 
(10) If shafts rotate freely, tighten all pump attach- 
ing bolts to 175 inch-pounds (19.8 Nm) torque. 
(11) Recheck shafts for free rotation. If bind exists, 
loosen bolts and tighten bolts evenly and in sequence to 
175 inch-pounds (19.8 Nm) torque. 


Governor and Support 


(1) Install support and governor body assembly on 
output shaft. 

(2) Align assembly so governor valve shaft hole in 
governor body is aligned with hole in output shaft. 

(3) Slide assembly into place and install snap ring 
behind governor body. 

(4) Tighten governor body-to-support attaching 
bolts to 100 inch-pounds (11.8 Nm) torque. 

(5) Bend end of lock tabs against shoulders of bolt 
heads. 

(6) Install governor valve on valve shaft. 

(7) Insert assembly into body and through governor 
weights. 

(8) Install valve shaft retaining E-clip. 


Output Shaft Bearing and Extension Housing 


(1) On model 727 transmission, install snap ring in 
front groove on output shaft. 


NOTE: Models 904 and 998 transmissions do not use 
this snap ring, but have a shoulder machined on the 
shaft instead. 


(2) Install bearing with outer race ring groove to- 
ward front of shaft (fig. 2C-104). 

(8) Press or tap bearing against snap ring or 
shoulder. 

(4) Install rear snap ring. 

(5) Thread two Pilot Studs Tool J-24108 into case 
and install extension housing gasket (fig. 2C-105). 

(6) Install output shaft bearing snap ring in exten- 
sion housing. 

(7) Expand snap ring as far as possible and tap 
extension housing into place use rawhide mallet. 

(8) Release snap ring. Be sure it seats in bearing 
groove. 


BEARING SNAP 
RING GROOVE 
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Fig. 2C-104 Output Shaft Bearing Installation 


(9) Install and tighten extension housing bolts to 24 
foot-pounds (382.5 Nm) torque. 
(10) Install gasket, access plate, and screws on bot- 
tom of extension housing mounting pad. 
(11) Install speedometer pinion and adapter 
assembly. 


NOTE: Measure transmission end play as described in 
Transmission Disassembly. Correct end play if 
necessary. 






TOOL 
J—24108 


SNAP 
RING 
PLIERS 
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Fig. 2C-105 Snap Ring Installation 


Valve Body and Accumulator Piston 


(1) Before installing valve body, check operation of 
clutches and bands using air pressure test procedure to 
confirm proper operation. 
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(2) Clean all mating surfaces and remove any burrs 
from transmission case or valve body steel plate mating 
surfaces. 

(3) Install accumulator piston assembly in case bore 
and install piston spring on piston. 

(4) Insert park lock rod through opening in rear of 
case. 

(5) Position knob of lock rod against reaction plug 
and sprag. 

(6) Move front end of rod toward centerline of 
transmission while exerting rearward pressure on rod to 
force it past sprag. Rotate output shaft if necessary. 


NOTE: Before installing the valve body, be sure the 
neutral start switch has not been installed yet. 


(7) Place valve body manual lever in Drive position. 

(8) Place valve body assembly in its approximate 
position in case. 

(9) Align valve body in case and install attaching 
screws finger-tight. 

(10) Install neutral start switch. 

(11) Move valve body manual lever to neutral 
position. 

(12) Relocate valve body if necessary to align manual 
lever neutral finger over neutral start switch plunger 
ball. 

(13) Tighten valve body attaching screws alternately 
and evenly to 100 inch-pounds (11.8 Nm) torque. 

(14) Install gearshift control lever on manual lever 
shaft and tighten clamp bolt. 

(15) Check manual lever shaft for binding in case by 
moving lever through all detent positions. 


NOTE: [f binding exists, loosen the valve body attach- 
ing screws and align the valve body. 


(16) Install flat washer and throttle lever and tighten 
throttle lever clamp bolt. 


Rear Band Adjustment 
Models 904-998 

(1) Remove band adjusting screw locknut. 

(2) Tighten adjusting screw to 41 inch-pounds (4.6 
Nm) torque using 1/4-inch (6.35 mm) hex head socket 
and torque wrench. 

(3) On Model 904, back off adjusting screw 7-1/2 
turns. On Model 998, back off adjusting screw 4 turns. 

(4) Hold adjusting screw in position and install 
locknut. Tighten locknut to 35 foot-pounds (47.5 Nm) 
torque. 


Model 727 

(1) Loosen locknut and back nut off five turns. 

(2) Tighten band adjusting screw to 72 inch-pounds 
(8.1 Nm) torque. 

(8) Back off adjusting screw 2 turns. 

(4) Hold adjusting screw in position and tighten 
locknut to 35 foot-pounds (47.5 Nm) torque. 

(5) Install oil pan and gasket. 


Front Band Adjustment 
Models 904-998-727 

(1) Loosen band adjusting screw locknut and back 
nut off five turns. 

(2) Be sure band adjusting screw turns freely in 
case. 

(8) Tighten adjusting screw to 72 inch-pounds (8.1 
Nm) torque using Torque Wrench J-5853 and a 5/16 
square socket. 

CAUTION: If Adapter Tool J-24068 is used to adjust 
the front band, tighten the adjusting screw to 86 inch- 
pounds (4.1 Nm) torque only. 

(4) On Models 904-998, back off adjusting screw 2 
turns. On model 727, back off adjusting screw 2-1/2 
turns. 

(5) Hold adjusting screw in position and tighten 
locknut to 35 foot-pounds (47.5 Nm) torque. 


SPECIFICATIONS 


Transmission Specifications 


Clutch Plate Clearance 
Front Clutch 


Rear Clutch 
Clutch Component Thickness Tolerance 
Front Clutch 
Lined Plate 
Steel Plate 
Pressure Plate 
Rear Clutch 
Lined Plate 
Steel Plate 
Flat Pressure Plate 
Formed Pressure Plate 


Clutches — Engine Cu. In. 
Number of Front Clutch Plates 
Number of Front Clutch Discs 
Number of Rear Clutch Plates 
Number of Rear Clutch Discs 


MODEL 904-998 MODEL 727 


3 Disc 0.070 to 0.129 inch 
4 Disc 0.082 to 0.151 inch 
4 Disc 0.025 to 0.045 inch 


3 Disc 0.074 to 0.125 inch 
4 Disc 0.067 to 0.134 inch 
3 and 4 Disc. 032 to 0.55 inch 


.083 to .088 inch .090 to .095 inch 
.066 to 0.71 inch .066 to .071 inch 
.244 to .218 inch .278 to .282 inch 
.060 to .065 inch .060 to .065 inch 
.066 to .071 inch .066 to .071 inch 
.214 to .218 inch .278 to .282 inch 
409 to 4.13 inch 441 to .445 inch 
2-Liter, 232 258 304 360 
STD STD STD HD STD HD 
(904) (904) (998) (727) (727) (727) 
3 4 4 3 3 4 
3 4 4 3 3 4 
2 2 3 3 3 3 
3 3 4 4 4 4 
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Transmission Specifications (Continued) 


MODEL 904 (w/2-Liter) MODEL 904-998 MODEL 727 
U.S. Metric US. Metric US. Metric 
Measure Measure Measure Measure Measure Measure 
Torque Converter Diameter 9.5 inches 10.75 inches 10.75 inches 
-) Oil Capacity — Transmission and Torque Converter 14.2 Pts. 6.6 Liters 17 Pts. 7.9 Liters 19 Pts. 8.9 Liters 
Cooling Method — All Models Water-Heat Exchanger (In Radiator Lower Tank) 
| Lubrication — All Models Rotor Type Pump 
Gear Ratios — All Models First Second Third Reverse 
2.45 to 1 1.45 to 1 1.00 to 1 2.20 to 1 
Pump Clearances 
Outer Rotor to Case Bore 004 to .008 inch 
Outer to Inner Tip .005 to .010 inch 
End Clearance-Rotors .001 to .003 inch 001 to .002 inch 
Gear Train End Play .001 to .047 inch .009 to .044 inch 
Input Shaft End Play .022 to .091 inch .036 to .082 inch 
Snap Rings 
Front and Rear Clutches Rear Snap Ring (Selective) .060 to .062 inch .060 to .062 inch 
.068 to .070 inch 074 to .076 inch 
.076 to. 078 inch .088 to .090 inch 
Output Shaft (Forward End) 040 to .044 inch .106 to .108 inch 
.048 to .052 inch .055 to .059 inch 
.059 to .065 inch 062 to 066 inch 
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Thrust Washer Chart 









Thrust Washer No. and Transmission Model 


904-998 
















.061 to .063 Selective 
.061 to .063 — Natural 
.084 to .086 — Red 


.102 to .104 — Yellow 


Reaction Shaft Support to Front Clutch Retainer 








Rear Clutch to Front Clutch Retainer No. 2 .061 to .063 No. 2 .061 to .063 — Natural 

















Output Shaft to Input Shaft Selective .062 to .064 


.052 to .054 — Tin 
.068 to .070 — Red 
.083 to .085 — Green 


Front Annulus Support to Rear Clutch Retainer N 121 to .125 eS 
No.4 


0.4 
Front Annulus Support to Front Planetary Gear No.5 .048 to .050 : .059 to .062 


Front Planetary Gear to Driving Shell No. 6 .048 to .050 aa 
No.7 


.050 to .052 No.6 .034 to .036 
























No. 5 .060 to .062 





Sun Gear and Driving Shell Front Thrust Plate fo) 


[senscommane tne [we meee 
[mre owemramiween [me eee 
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Band Adjustments 


Engine Cu. In. 2 Liter, 232 258 304 360 
STD STD HD STD HD STD HD 
(904) (727) (998) (727) (727) (727) 
KRickdOwnavErone}eiunnss «cen. Soon am » fee Ge a oe 2 2 2-1/2 2 2-1/2 2-1/2 2 
EowsReversen(iintennaljmmurnss . 6 io. eects sa sw Mee A es J nr 2 4 2 2 2 


*Backed off from 72 inch-pounds 
**Backed off from 41 inch-pounds. All others backed off from 72 inch-pounds 
70130 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) USA (ft. Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
Coole HREM GEOG lies metas is osa5 ASU ae RE SRE cr RR co Gy a oh 20 14-41 15 10-30 
Cooleniibings Ntebarsrark coors cect cus, sr Ne eer cy cial skint eRe 34 20-41 25 15-30 
Convette mera) malic Gimmie. % coc sin avert) setuc PMR coexee Ghcucus cs) 0 nae 12 - 110 in-lb - 
Converter DriveiPlate-to-Converter Bolts. . a. <ccese wan a@ate swe ce nw eee 35 30-41 26 22-30 
ConvertemMriveirlatento CranicshantbOl teas. Gennes a1) -) cme ras.) «eee 142 129-163 105 95-120 
Gonverter Drive-to-Crankshatt bolts-4iGyilinder... 445... 08.0... 20.40. 88 80-96 65 59-71 
Converter Drive Plateltomnorque Converten Bolt. «<<. 0.0.42 sees eee 30 27-34 22 20-25 
ConverterHousing Inspection Cover Screws. : ... 245. -s. uu ss tse eee es 41 34-47 30 25-35 
Conventeral Ousing-foOuEnginesSoltsmumrn seine, ante ee eeeaie oo og See 73 62-84 54 46-62 
Extension Housing tollnsulaton Mounting: Bolt... 4... fee ele eet eee 68 - 50 = 
Extension Housing:to mransmission Gase-Bolt <9. = 4. ees. an cee es os ee 33 _ 24 - 
FillepehuberBracker Boltieae: ee einen): ONS tM OP eae: 8 7-9 70 in-Ib 60-80 in-!b 
GoverhormBody*totSupportiBolt mer. at eee ner fia ~ 100 in-Ib — 
ickdown Band Adiustinguscrew ocknUt as) = ele aiin  nRe oe 47 — 35 = 
KicktlowneevelsonattelUdgme tener mera eee, ee het eee eee eee A 17 — 150 in-lb = 
Eow Reverse’Band Adjusting:screw Eocknut ..-:.....:05.+-.5+-.000.45 47 - 35 ~ 
Mandaleinkage:Gontrolilkever:Serewis ss es ale Ge Sa Nw se se ee ee 11 9-12 95 in-lb 81-109 in-lb 
NetitraliStanteniGuviteh panama roca, so Me Reha Gey gts gk di @ a wits Ga ck Ge ss a uote 33 _ 24 _ 
TIER Ce tase eS Gel Cs GCSES Ch iter ce geese i ee ce Chars Tic rcp toc i an OUR AN nseesin Gian ae em ees 17 - 150 in-lb - 
OE ATE Olt an EMareC amy | Sere SO tines tris, Aiamacan goals, das: Cm 17 - 150 in-lb 9 
OilfPumpiHousing-to-liransmission’Gase Bolt 9. ..0..5..7.9ss. aes de ns ae 20 — 175 in-lb — 
LOpVarotepeaelarwne sll of axel rte LSfeN Il queues aye Ay <ehecekch ie aAWROReS ctl RIC Pa te ar RAF oP ren a farts 17 - 150 in-lb _ 
OvernunningiGlutehGammoetscrew) Rateets sum. « oc). 2 cus eu eien. . fe Cneran 4 - 40 in-lb - 
RresstinenlicstsRoctR iain. Fact seceding) a Lacs cbse cae RO. caw 4 oA 12 — 110 in-lb - 
Reactionishatt cupportato Oil Pump Bolt |... ems ae seen eo oe 18 _ 160 in-lb - 
Rear Cushiton-to-Crossmember Bolt (5/116-18)) 9.5.0 a: se ee eee ene 34 27-41 25 20-30 
RedrsupportiBracket-to-Rear Cushion Bolt » v1. « «1 .. « > cn oneenenen) SG imeW < 0 65 61-72 48 45-53 
Rear support Bracket-to-lnansmission Bolt... .. 4... aeees eiennte ot ee aie 65 58-72 48 43-53 
speedometemAdaptenGClampySCreWe aso ccs such o cvelsn dante sue Wl eewunuue eG ails 11 - 100 in-lb - 
Starter Wotonr-to-ConvertermHOusInNg BOlta. «<1... <6 2 aus glee ls ais wie ah ele 73 62-84 54 46-62 
Starter Motor-to-Converter Housing Hex-nut ............. 0.000 eee eee 45 38-52 33 28-38 
MhrottiosValve:GontrollROdKClamp wren coe eee wren ore teeters eee ne 5 4-5 40 in-lb 34-46 in-lb 
UKAaNsMISSION-tOSENGINGHEOIE es i < ods Gate © 202) 6c ee ete en em ss ee 38 3041 28 22-30 
WralVEES OCWMOChOVW EE ma mm aris eaeien 42 ter cy ABS Al tent ish dies Geel dei. vem degauesl oie ee 4 = 35 in-lb - 
Valve BodV-to-lransmmission Gaserocrew ... c2m.e ens cee cm es he we te ae 11 ~ 100 in-lb - 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Special Tools 


J—24026 TRANSMISSION HOLDING FIXTURE 






J—24108 
DIAL INDICATOR SET 
J—3387-2 
PILOT STUDS 
J—24048 J—21005 FRONT PUMP OIL 





EXTENSION HOUSING 
J—24036_ REACTION SHAFT SEAL INSTALLER (727) 
BUSHING REMOVER Di ee ee 


(904 & 998) & INSTALLER (727) 


J—24028 SPEEDOMETER 
PINION SEAL & RETAINER 


f , . 
| INSTALLER J—24037_ REACTION SHAFT ( & 
BUSHING REMOVER (727) . fe | 





















oe BUSHING REMOVER oll J—24049 OIL PUMP BUSHING os 
BUSHING S J—9617 FRONT PUMP OIL 
mem (904 & 998) REMOVER & INSTALLER SEAL INSTALLER (904 & 998) 
(904 & 998) 
J—24041 INPUT SHAFT 
BUSHING REMOVER (727) 
f mmm) 24040 INPUT SHAFT pao 
BUSHING INSTALLER (727) (> y) 
FY) 
a ol 
J—5886-01 FRONT J—24038 
CLUTCH SPRING REACTION SHAFT 
COMPRESSOR BUSHING INSTALLER @ 
(904 & 998) (727) J—9348 EXTENSION HOUSING 
SS YOKE SEAL INSTALLER 
J—24064 FRONT CLUTCH : 
BUSHING REMOVER & 
AA INSTALLER (904 & 998) 


f ‘- \\ s—24039 
Ss FRONT CLUTCH 
. “© RETAINER BUSHING 
ne” REMOVER & INSTALLER 










(727) 
J—24042 FRONT CLUTCH 
SPRING COMPRESSOR AND 
OVERUNNING CLUTCH CAM J—24044 DETENT 
INSTALLER (727) BALL RETAINER y | 
AAR ROME BUSH NS, oat 
EMOVER & A 
ee ae (J—24033— 
(J—24045—727) 904 & 998) 





PUMP ROTOR ALIGNMENT TOOLS 


J—24063 KICKDOWN BAND 
ADJUSTMENT ADAPTER 





J—24031 KICKDOWN 
VALVE GAUGE 


J-22205 FRONT PUMP OIL 
SEAL REMOVER (LEGS) 





J—21232-01 FRONT PUMP 
OIL SEAL REMOVER J—24043 VALVE BODY 
(STEERING WHEEL PULLER) SUPPORT STAND 
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2 
porary eet 








QO0000 


Clad i a 
(a= 


GOVERNOR 


LINE 5-30 psi 
UWE 
= ae a =a =a 


PUMP SUCTION 





O0000 


TO 
LUBRICATION 
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‘ENERAL 


The propeller shaft is a tubular steel, one-piece shaft 
vith a yoke welded at each end to accept the cross and 
‘oller type universal joints (fig. 2D-1). 

The rear universal joint is attached to the rear axle 
7oke with clamp straps on all models. The front univer- 
ial joint is connected to the transmission output shaft 
vy an internally splined slip yoke. The yoke slides back 
and forth on the transmission output shaft to com- 
yensate for rear axle and suspension movement. The slip 
yoke is supported in the transmission extension housing 
dy a bushing installed in the rear of the housing. 

The universal joints are serviced as assemblies only. If 
the needle bearings, bearing cap seals, or spiders become 

damaged or worn excessively, replace the complete uni- 
' versal joint assembly. 


CAUTION: The propeller shaft is a balanced assembly 
and must be handled carefully during service. Dents or 
| bends in the tube or distortion of the yokes will produce 
excessive runout and result in vibration. If the car is to 
be undercoated, undercoating material must be kept off 
the shaft and joints. This material will cause an unbal- 
anced condition resulting in vibration. 


PROPELLER SHAFT REMOVAL 


(1) Shift transmission into neutral. 

(2) Raise car on hoist. 

(3) Mark rear axle and propeller shaft yokes for 
/ assembly alignment reference. 

(4) Disconnect propeller shaft at rear axle yoke. 


‘CAUTION: The rear axle yoke is attached to the drive 
| pinion by the pinion nut. Do not loosen this nut. 


' 
' 
' 


(5) Move propeller shaft forward, disengage rear 
universal joint, slide front slip yoke off transmission 
output shaft, and remove propeller shaft. 

(6) Wrap slip yoke in cloth or with tape to protect it 
from damage during handling. 


PROPELLER SHAFT INSTALLATION 


(1) Remove protective cloth or tape from slip yoke. 

(2) Install front slip yoke on transmission output 
shaft splines until rear universal joint can be seated in 
rear axle yoke, 

(3) Align reference marks on rear axle and propeller 
shaft yokes. Rotate propeller shaft to align reference 
marks if necessary. 

(4) Seat universal joint in yoke and install clamp 
straps. Tighten clamp strap bolts to 14 foot-pounds (18.9 
Nm) torque. 

(5) Lower car. 


DRIVELINE VIBRATION 


Driveline vibration may be caused by the propeller 
shaft, rear axle yoke, universal joints, or rear universal 
joint angle. 

Vibration caused by the propeller shaft may be the 
result of: 

© Undercoating on the shaft tube 

¢ Missing shaft balance weight(s) 

¢ Excessive shaft runout 

¢ Worn or damaged propeller shaft yokes or universal 

joints 

¢ Broken seam welds at either end of the shaft 

¢ Dents or bends in the shaft tube. 
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Fig. 2D-1 Propeller Shaft Assembly 


Vibration caused by the rear axle yoke may be due to: 

e Excessive yoke runout 

¢ Loose clamp strap bolts or drive pinion nut 

¢ Damaged rear axle yoke. 

An incorrect rear universal joint pinion angle can 
produce an out-of-phase condition in the rear joint re- 
sulting in vibration at low or high speeds. 


Driveline Vibration Diagnosis 


Whenever a vibration condition is encountered, cor- 
rective procedures should not be initiated until the 
source of the vibration has actually been identified. The 
vibration type, sensitivity, and speed range must first be 
determined before the general problem area can be as- 
certained. Refer to Vibration Diagnosis in Chapter 2G 
for details. 

When a vibration condition is confirmed as being driv- 
eline related, the following procedures for determining 
the vibration source must be performed in the sequence 
indicated. Deviation from the sequence or procedures 
could result in ineffective or unnecessary repairs. 

(a) Inspect driveline. 

(b) Check and adjust rear universal joint angle, 
if necessary. 

(c) Check and correct propeller shaft runout if 
necessary. 


(d) Check and correct propeller shaft balance if 
necessary. 

After performing each procedure, road test the car to 
determine if the vibration has been eliminated or re- 
duced to an acceptable level. 

Each of the required diagnosis procedures are out- 
lined in this chapter. Refer to: Driveline Inspection, 
Propeller Shaft Runout, Propeller Shaft Balance, and 
Universal Joint Angle Measurement and Adjustment. 


DRIVELINE INSPECTION 


Raise the car on a hoist and inspect the driveline 

components for the following conditions: 

(1) Undercoating or other foreign material on prop- 
eller shaft. 

(2) Missing propeller shaft balance weights. 

(8) Broken seam welds in propeller shaft where 
yokes are welded to ends of shaft tube. 

(4) Dents, bends, or cracks in propeller shaft tube. 

(5) Loose, broken, or worn universal joints. 

(6) Worn or damaged transmission extension hous- 
ing or housing bushing. 

(7) Loose drive pinion nut. 

(8) Loose or missing rear universal joint clamp 
strap bolts. 
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(9) Broken or loose engine front supports or rear 
crossmember. 
(10) Broken or loose rear springs or broken or loose 
spring U-bolts on Pacer, Gremlin, and Concord models. 
(11) Rear axle spring mounting pads_ broken, 
cracked, or loose. 
(12) Damaged rear control arms on Matador models. 
If any of the indicated conditions are discovered, make 
repairs as necessary and road test the car to determine if 
the problem has been corrected. 


PROPELLER SHAFT RUNOUT 


Measure propeller shaft runout at the center and both 
ends of the shaft using a dial indicator. 

The dial indicator must be installed perpendicular to 
the shaft surface and be rigidly mounted to prevent 
inaccurate readings. As a further precaution when 
measuring propeller shaft runout, remove all dirt, paint, 
and undercoating from the areas where the dial in- 
dicator stylus will contact the surface of the shaft. 


Runout Measurement Procedure 


(1) Shift transmission into neutral. 
(2) Raise car on twin post, or similar-type hoist that 
will support axle and allow rear wheels to be turned. 


NOTE: [fa drive on-type hoist must be used, place a 
support stand under each axle tube and lower the hoist 
until the rear wheels clear the hoist ramps. 


(3) Clean one-inch wide strips around circum- 
ference of propeller shaft in following three locations. 
Runout will be measured at these points: 

(a) Rear end of shaft, 1/2-inch (12.700 
mm) forward of weld joint. 

(b) Center of shaft. 

(c) Front of shaft, 1/2-inch (12.700 mm) to rear 
of weld joint. 

(4) Check runout at front of propeller shaft. Mount 
and zero dial indicator, turn rear wheels to rotate shaft, 
and measure runout. If runout exceeds 0.010-inch 
(0.2540 mm), replace shaft. If runout is within specified 
limits, proceed to next step. 

(5) Check runout at front of propeller shaft. Mount 
and zero dial indicator, turn rear wheels to rotate shaft, 
and measure runout. If runout exceeds 0.015-inch 
(0.3810 mm), replace shaft. If runout is within specified 
limits, proceed to next step. 

(6) Check runout at rear of propeller shaft. Mount 
and zero dial indicator, turn rear wheels to rotate shaft, 
and measure runout. If runout exceeds 0.010-inch 
(0.2540 mm), proceed to next step. 

(7) Disconnect shaft at rear axle yoke, turn shaft 
180 degrees, reconnect shaft to yoke, and measure run- 
out at rear of shaft again. If runout still exceeds 0.010- 
inch (0.2540 mm), proceed to next step. 


(8) Mark propeller shaft and rear axle yokes for 
assembly alignment reference and disconnect shaft 
from yoke and secure shaft to axle tube using wire. 

(9) Measure rear axle yoke runout using Yoke Run- 
out Tool J-28488 as follows: 

(a) Position tool in yoke bearing saddles and 
reinstall universal joint clamp straps to secure tool in 
yoke. 

(b) Mount dial indicator on frame side sill or 
other convienient location. Position dial indicator stylus 
on concave surface machined into ring portion of runout 
tool. 

(c) Turn rear wheels to rotate yoke and meas- 
ure yoke runout. Runout must not exceed 0.010 inch 
(0.2540 mm) total indicator reading at any point in 360 ° 
rotation. 

(10) If yoke runout is within limits, remove tool and 
install propeller shaft. 

(11) If yoke runout exceeds limits, remove runout 
tool and proceed to next step. 

(12) Measure drive pinion rotating torque using 
socket and inch-pound torque wrench. 


CAUTION: Do not remove the yoke without first 
measuring pinion rotating torque. The original rotating 
torque must be known in order to maintain correct pin- 
ion bearing preload at assembly. Failure to observe this 
step could result in unneccessary differential teardown. 


(13) Remove pinion nut and yoke. Refer to Pinion Oil 
Seal and Yoke Replacement in Chapter 2E. 

(14) Turn yoke 90° from its original position and 
reinstall it on drive pinion. 

(15) Install original pinion nut but tighten it only 
enough to remove yoke end play. 

(16) Reinstall runout tool in yoke and remeasure 
yoke runout again. Continue repositioning yoke on pin- 
ion until runout is within specified limits. 

(17) Reconnect propeller shaft to yoke and check 
propeller shaft rear runout. If runout is 0.010-inch 
(0.2540 mm) or less, proceed to next step. If shaft runout 
cannot be corrected to specified limits, install replace- 
ment shaft and check runout of replacememt shaft. 

(18) When runout is within specified limits, dis- 
connect propeller shaft and install replacement pinion 
nut as outlined under Pinion Oil Seal and Rear Yoke 
Replacement in Chapter 2E. 


CAUTION: Do not overtighten the pinion nut. If the 
desired rotating torque is exceeded, the drive pinion 
must be removed and a replacement collapsible sleeve 
and pinion nut installed. 


(19) Connect propeller shaft to rear axle yoke. Align 
shaft and yoke using reference marks made at removal 
and tighten clamp strap bolts to 14 foot-pounds (18.9 
Nm) torque. 

(20) When all runout tolerances are within specified 
limits, lower car and road test to check operation. 
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PROPELLER SHAFT BALANCING 


The propeller shaft may be balanced using the follow- 
ing procedures when diagnosis indicates a possible un- 
balance condition exists. 

(1) Raise and support rear of car at axle and remove 
rear wheels. 

(2) Remove undercoating and accumulated dirt 
from propeller shaft. 

(3) Position an electronic wheel balancer pickup un- 
der axle housing as close as possible to rear axle yoke. 

(4) Mark four equally spaced horizontal lines on 
circumference of propeller shaft using crayon or chalk. 
To identify each line, make them unequal in length. 

(5) Start engine, shift transmission into gear, and 
operate car at speed where vibration occured. 

(6) Using wheel balancer strobe light, locate heavy 
spot on propeller shaft. Identify location of heavy spot 
using horizontal lines previously marked on shaft. 


CAUTION: To avoid overheating the transmission and 
engine, do not operate the car for extended periods . 


(7) Install two worm-type hose clamps on propeller 
shaft with heads of clamps located 180° from heavy spot 
and slide clamps rearward as far as possible (fig. 2D-2). 

(8) Start engine and operate car at speed where 
vibration occured. If vibration still exists, stop engine 
and move both hose clamp heads an equal distance in 
opposite directions toward heavy spot (fig. 2D-3). Con- 
tinue moving hose clamps until wheel balancer indicator 
remains within balance range of scale. 

(9) Repeat balance procedure at front of propeller 
shaft with electronic wheel balancer pickup located at 
rear of transmission extension housing. 


NOTE: On cars equipped with an aluminum extension 
housing, it will be necessary to install a steel hose clamp 
on the rear of the extension housing to accommodate the 
magnetic pickup. 


(10) Lower car and road test to verify correct after 
propeller shaft balance. 


(1) Raise and support rear of car at axle and remove 
rear wheels. 

(2) Remove accumulated dirt and undercoating 
from propeller shaft. 

(3) Operate car in gear at approximately 40 mph to 
locate heavy spot of propeller shaft. 

(4) Use support stand as steady rest and slowly 

- advance crayon or chalk toward rotating propeller shaft. 

(5) At instant crayon or chalk contacts propeller 
shaft, withdraw crayon or chalk. This mark indicates 
heavy spot of propeller shaft. 


CAUTION: To avoid overheating the engine and trans- 
mission, do not operate the car for extended periods. 


END VIEW 
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Fig. 2D-2 Hose Clamp Heads 180° from Heavy Spot 


(6) Stop engine and install two worm-type hose 
clamps at rear of propeller shaft with clamp heads lo- 
cated 180° from heavy spot. Slide clamps rearward as 
far as possible (fig. 2D-4). 

(7) Start engine, shift transmission into gear, and 
operate car at speed where vibration occured. If vibra- 
tion is not reduced, stop engine, rotate both clamp heads 
at 90-degree increments around shaft. Continue moving 
clamps until vibration is at minimum . 

(8) When point of minimum vibration is deter- 
mined, rotate both clamp heads an equal distance in 
opposite directions toward heavy spot until vibration is 
eliminated or reduced to acceptable level. If results are 
still not satisfactory, repeat balance procedure at front 
of propeller shaft. 


UNIVERSAL JOINTS 


Cross and roller-type universal joints are used at the 


PROPELLER SHAFT 2D-5 
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Fig. 2D-3 Hose Clamp Heads Moved Toward Heavy Spot 
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Fig. 2D-4 Hose Clamp Heads Moved 90° From Initial Location 


front and rear of the propeller shaft on all AMC car 
models. The four front universal joint bearing caps are 
retained in the propeller shaft yokes by the bearing 
retainers (fig. 2D-5). The four rear universal joint bear- 
ing caps are retained in the propeller shaft and rear axle 


with two bearing retainers and two clamp straps (fig. 
2D-6). 


Universal Joint Lubrication 


The front and rear universal joints are lubricated at 
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Fig. 2D-5 Front Universal Joint Assembly 


BEARING 
RETAINER —~ (/) REAR 


BEARING 
CAP — 


BEARING _—> 
ise ts See Tg 
SEAL 
RETAINER 
NEEDLE - 


BEARINGS 









CLAMP STRAP 


ne fas 

SPIDER —S } 

PROPELLER | <s 
> 


SHAFT YOKE 2 
42895 


Fig. 2D-6 Rear Universal Joint Assembly 


time of assembly for the normal service life of the part. 
Additional lubrication is required only when the univer- 
sal joint is disassembled for other service reasons. 


Disassembly—Front Universal Joint 


(1) Wrap sliding surface of front slip yoke with 
cloth or tape to protect surface during handling. 

(2) Mark position of front slip yoke and propeller 
shaft yoke for assembly reference. 

(3) Remove all bearing retainers and apply pene- 
trating oil to bearing caps. 

(4) Mount propeller shaft yoke and universal joint 
in vise. 
CAUTION: Do not clamp any portion of the propeller 
shaft tube in the vise. If the tube becomes bent, dented, 
or distorted, vibration will result. 


2D-6 PROPELLER SHAFT 


(5) Position 1-1/8 socket against yoke and over first 
bearing cap to be removed and position 9/16 socket 
against opposite bearing cap (fig. 2D-7). 

(6) Compress vise jaws until 9/16 socket presses 
opposite bearing cap partially out of yoke and into 1-1/8 
socket. 

(7) Release vise jaws and remove sockets. 

(8) Remove bearing cap that was partially pressed 
out of yoke. 

(9) Position 1-1/8 socket against yoke and over re- 
maining bearing cap and position 9/16 socket against 
bearing surface of spider. 

(10) Compress vise jaws until 9/16 socket presses 
remaining bearing cap out of yoke and into 1-1/8 socket. 

(11) Remove front yoke and spider from propeller 
shaft yoke. 

(12) Remove bearing caps from front yoke and spider 
using procedure outlined in steps (2) through (10). 


Disassembly—Rear Universal Joint 


(1) Remove all bearing retainers and apply pene- 
trating oil to bearing caps. 

(2) Mount propeller shaft yoke in vise. 

(8) Position 1-1/8 socket against yoke and over first 
bearing cap to be removed and position 9/16 socket 
against opposite bearing cap (fig. 2D-7). 

(4) Compress vise jaws until 9/16 socket presses 
opposite bearing cap out of yoke and into 1-/8 socket. 

(5) Release vise jaws and remove sockets. 

(6) Remove bearing cap that was partially pressed 
out of yoke. 

(7) Position 1-1/8 socket against yoke and over re- 
maining bearing cap. Position 9/16 socket against spider 
and compress vise jaws until 9/16 socket presses bearing 
cap out of yoke and into 1-1/8 socket. 

(8) Remove spider from propeller shaft yoke. 


1-1/8-INCH 
SOCKET 
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Fig. 2D-7 Removing Bearing Caps 


Cleaning and Inspection 


Clean the bearing cap bores in the propeller shaft 
yokes using solvent and a wire brush. Inspect the bear- 
ing surfaces of the spiders for ladder-type tracks, gal- 
ling, excessive wear, surface cracks, and surface nicks or 
chipping. Inspect the bearing caps and bearing rollers 
for excessive wear, cracks, flattened bearing rollers, or 
lack of lubrication. Replace the complete assembly if 
any component exhibits these characteristics. 


Assembly—All 


(1) Apply all purpose chassis grease to bearing caps, 
bearing rollers and bearing surfaces of spiders. 

(2) On front universal joint, align front slip yoke 
and propeller shaft yoke using reference marks made at 
disassembly. 

(3) Position spider in yoke and partially install 
bearing caps. Be sure bearing cap seals and seal retain- 
ers are correctly positioned. 

(4) Mount yoke in vise and press bearing caps into 
yoke using 9/16 socket (fig. 2D-8). When one bearing cap 
retaining ring groove clears inside of yoke, install re- 
taining ring in that bearing cap and loosen vise jaws. 

(5) Position 1-1/8 socket between vise jaw and oppo- 
site bearing cap and press cap into yoke. Install retain- 
ing ring in bearing cap when ring groove clears inside of 
yoke. 


NOTE: [f the retaining rings prove difficult to install, 
the bearing caps may not be seated completely. If neces- 
sary, strike the ends of the bearing caps with a rawhide 
mallet to seat them completely. 
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Fig. 2D-8 Installing Bearing Caps 
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UNIVERSAL JOINT ANGLE MEASUREMENT AND 
ADJUSTMENT 


When universal joints operate at an angle, the rota- 
tional speed of the driven yoke will fluctuate even when 
the speed of the driving yoke is constant. The driven 
yoke will increase and decrease its rotating speed twice 
during each revolution of the propeller shaft. This fluc- 
tuation in speed is proportional to the operating angle of 
the universal joint. This means that the greater the 
angle, the greater the fluctuation. To minimize this fluc- 
tuation the operating angles of the propeller shaft front 
and rear universal joints must be controlled. 

Positive universal joint angles only are used. A wide 
variance in operating angles will result in driveline vi- 
bration. When excessive driveline vibration is encoun- 
tered, universal joint angles must be checked and 
corrected if necessary. 

If the angles formed by the intersection of the crank- 
shaft, propeller shaft, and drive pinion centerlines are 
below the propeller shaft centerline, they are positive 
(+) angles (fig. 2D-9). If the angles found are above the 
propeller shaft centerline, they are negative (-) angles. 
Negative angles must be avoided at all times, Use posi- 
tive angles only. 


Measurement Procedure 


(1) Shift transmission into neutral. 

(2) Raise car on twin post or similar-type hoist that 
will support rear of car at axle and allow rear wheels to 
be turned. 


NOTE: [f a drive on-type hoist is used, place support 
stands under each rear axle tube and lower the hoist 
until the rear wheels clear the hoist ramp 


(3) On Matador models, measure distance between 
top of each axle tube and bottom of frame side sill. Make 
measurement with scale placed next to rubber bumper 
on each side sill. 

(4) Add both measurements and divide by two to 
obtain average sill height for both sides. 


CRANKSHAFT 
CENTERLINE 


PROPELLER SHAFT 
CENTERLINE 
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POSITIVE 
ANGLE 


(5) Refer to Matador Rear Universal Joint Angle 
Chart to determine proper angle specifications. 

(6) Install Inclinometer Tool J-22910 and record 
gauge reading taken at: 

¢ Rear axle yoke bearing cap 
¢ Rear propeller shaft yoke bearing cap 
¢ Front propeller shaft yoke bearing cap 
e Front slip-yoke bearing cap 
Refer to figures 2D-10 and 2D-11 for tool placement. 

(7) Place inclinometer magnet on rear propeller 
shaft yoke bearing cap. Align inclinometer frame paral- 
lel to propeller shaft centerline. Rotate shaft to zero top 
bubble on inclinometer. Zero pendulum bubble with 
thumbscrew and read scale at base of inclinometer 
frame. Reading is indicated by vertical hairline mark on 
inclinometer pendulum. Record reading and remove 
tool. 

(8) Place inclinometer magnet on rear axle yoke 
bearing cap. Take reading as outlined in step (7). 


NOTE: The inclinometer frame must face the same 
direction for both readings. 


(9) Difference in readings at propeller shaft rear 
yoke and rear axle yoke is rear universal joint angle (fig. 
2D-12 and 2D-18). 


Example: 

Reading aterear axle yoko: 2.0.05. .05400.0+ 00a ee 16.2° 
Reading at propeller shaft rear yoke............. 12.8° 
Difference equals rear universal joint angle........ 3.4° 
CAUTION: Negative angles must be avoided at all 
times. 


(10) Place inclinometer magnet on propeller shaft 
front yoke bearing cap. Take reading as outlined in step 
(7). Record reading and remove tool. 


NOTE: Due to the proximity of the exhaust pipes to the 
transmission extension housing, it will be necessary to 
reverse the position of the inclinometer in order to take 
readings at the propeller shaft front yoke and transmis- 
sion front (slip) yoke bearing caps. The inclinometer 
frame must face the same direction for both readings. 
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Fig. 2D-9 Positive Universal Joint Angles 
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Fig. 2D-10 Inclinometer Installed at Propeller Shaft Front Yoke Fig. 2D-11 —Inclinometer Installed at Transmission Front Slip Yoke 


AXLE TUBE TO SILL HEIGHT (IN INCHES) 
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Fig. 2D-12 Universal Joint Angle—Matador 41473 
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(11) Place inclinometer magnet on transmission 
front slip yoke bearing cap. Take reading as outlined in 
step (7). Record reading and remove tool. 

(12) Difference in readings at propeller shaft front 
yoke and transmission front (slip) yoke is front univer- 
sal joint angle (fig. 2D-12 and 2D-13). 


Example: 

Reading at propeller shaft front yoke ............ NORTE 
Reading at transmission front (slip) yoke.......... 9.8° 
Difference equals front universal jointangle....... 0.9° 


NOTE: Negative angles must be avoided at all times. 


(18) Adjust angles as necessary. 
(14) Lower car and road test. 


Rear U-Joint Angle— 
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Fig. 2D-13 Universal Joint Angle—Pacer, Gremlin, Concord, AMX 


Universal Joint Angle Adjustment 


If the front universal joint angle is negative, adjust 
the front angle first; then check and adjust the rear 
universal joint angle. If the front universal joint angle is 
positive, adjust the rear universal joint angle first and 
then check and adjust the front angle. 

On Matador models, install shims between the rear 
suspension crossmember and mounting bracket to ad- 
just the rear universal joint angle (fig. 2D-14). 
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Fig. 2D-14 Rear Suspension Crossmember Shims 


On Pacer, Gremlin and Concord models, install 
wedge-shaped shims between the rear springs and rear 
axle tube spring pads to adjust the rear universal joint 
angle. To increase the angle, install the shim so the thick 
end end faces the rear of the car. To decrease the angle, 
install the shim so the thick end faces the front of the 
car. 

If shimming is required to reduce the front universal 
joint angle on any model, the rear suspension crossmem- 
ber shims used on Matador models may be altered to fit 
between the engine rear crossmember and the frame 
side sill. If the front angle must be increased, install 
shims between the transmission and front 
crossmember. 

If it is necessary to correct the front universal joint 
angle by adding shims, the transmission gearshift link- 
age must also be adjusted to compensate for the installa- 
tion of the shims. 


SPECIFICATIONS 


Runout Specifications 


Propeller Shaft 


FRONE: eae. aes elt ee ao 


FRGSt oc. Ge Bey Gas dee aera elas 


= See 0.010 inch (0.254 mm) 
sy ss ane 0.015 inch (0.381 mm) 
omen me 0.010 inch (0.254 mm) 
Mn ce 0.006 inch (0.152 mm) 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


UniversaliJoint Clampistrap colts. soo ais ede ol ow ae 
Drive Pinion Yoke Nut, (Replacement Nut-Pinion Not Removed) .... . 


Metric (N-m) USA (ft.Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
cit otis 19 16-22 14 12-16 


Original Rotating Torque Plus 5 Inch-Pounds 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Special Tools 





J-8001 — DIAL 

INDICATOR SET 
J-28488 
YOKE RUNOUT 
TOOL 


J-22910 — PINION 
ANGLE GAUGE 
(INCLINOMETER) 
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GENERAL 


AMC cars are equipped with a semi-floating rear axle 
with hypoid gears and tapered axle shafts. Two different 
size axles are used. Pacer, Gremlin, Concord and AMX 
models use the AMC 7-9/16 axle. Concord and AMX 
models with eight-cylinder engine and all Matador mod- 
els use the AMC 8-7/8 axle. Axle size designations are 
derived from the diameter of the ring gear used in these 
axles. A Twin-Grip limited slip differential is available 
as an option all axles. 

The axle housing consists of a nodular cast iron center 
section and two steel axle tubes which are pressed into 
the center section. 

The ring and pinion gears and differential are con- 
tained within the axle housing. A vent fitting and hose 
assembly are mounted on the right-hand axle tube to 
relieve internal pressure buildup. 

The axle shafts, oil seals, and axle shaft bearings are 
contained within the axle tubes. The rear drum brake 
support plates are attached to mounting flanges welded 
to the axle tube outboard ends. 

The differential assembly consists of a cast iron case 
containing two differential side gears, two differential 
pinion gears, and a pinion shaft on which the pinion 
gears are mounted. The differential side and pinion 
gears are in constant mesh. 


DIFFERENTIAL OPERATION 


The differential gear system divides torque between 
the axle shafts allowing them to rotate at different 
speeds when turning corners. 


Each differential side gear is splined to an axle shaft. 
The pinion gears are mounted on the pinion shaft and 
rotate on the shaft. The pinion shaft is fitted into a bore 
in the differential case and is positioned at a right angle 
to the axle shafts. 


In operation, power flow through the differential is as 
follows: the pinion gear rotates the ring gear. The ring 
gear, which is bolted to the differential case, rotates the 
case. The differential pinions, which are mounted on the 
pinion shaft (which is fitted in the case), rotate the side 
gears. The side gears, which are splined to the axle 
shafts, rotate the shafts. 


During straight-ahead driving, the pinions do not ro- 
tate on the pinion shaft because input torque on the 
pinion gears is equally divided between the side gears. 
As a result, the pinions revolve with the pinion shaft but 
do not rotate around it (fig. 2E-1). 


When turning corners, the outside wheel must travel 
farther than the inside wheel. This difference must be 
compensated for to prevent the wheels from scuffing 
and sliding through the turn. To accomplish this, the 
differential becomes effective allowing the axle shafts to 
rotate at different speeds. 


As the inside wheel slows down, the side gear splined 
to this axle shaft also slows down. The pinions now 
rotate on the pinion shaft and act as balance levers by 
maintaining equal tooth loads to both side gears while 
allowing the axle shafts to rotate at unequal speeds (fig. 
2E-2). 
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Powertrain-Driveline Combinations 




























































Gremlin, Concord 150T 
(Sedan-Hatchback) 232 SR4 
904 

Pacer, Concord SR4 
(Wagon) 258 904 
Gremlin, Concord 258 SR4 


(Sedan-Hatchback) 904 





Car Model Engine CID Trans. Model Axle Size 
49 State California High Altitude 
Gremlin 2-Liter HR1 3.31 3.08 
904 3.31 3.31 
Pacer, Concord 150T 2573 f 
(Wagon) 232 SR4 2:53 
904 2.53 














SR4 
904 


998 


AMX 258 






Concord (Sedan-Wagon) 
Concord (Hatchback) 














Matador 


*232 CID not available for California or high altitude area applications. 


AXLE IDENTIFICATION 


The axle size and ratio identification code is stamped 
on the right-side axle tube boss of the center section. The 
letter codes are decoded as follows: 


Axle identification 


LETTER CODE 






RING GEAR 
















AXLE RATIO DIAMETER 
Differential Differential 
A N 3.54:1 (11/39) 
B P 3.15:1 (13/41) 
Cc oO 2.87:1 (15/43) 
D Q 3.91:1 (11/43) 
x Y¥, 2.56:1 (16/41) 
E R 3.58:1 (12/43) 
F af 3.08:1 (13/40) 
G Ss 3.31:1 (13/43) 
H U 2.73:1 (15/41) 
K Vv 2.53:1 (17/43) 
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AXLE TESTING AND DIAGNOSIS 


The first important step in diagnosing axle noises is to 
obtain a complete description of the noise and driving 
conditions when the noise occurred. A road test with the 
customer demonstrating the complaint condition is 
recommended. 

The transmission of engine torque through an angle of 
90° to drive the rear wheels will produce some axle 
noise. Slight noises confined to a short speed range or to 
a specific period are considered normal. 

Noise produced by the engine, air conditioner, heater, 
transmission, tires, wheel bearings, exhaust system, 
propeller shaft; or the action of wind on the body, grille, 
and luggage rack or air deflectors may be incorrectly 




































2.73 

2.53 q x 7-9/16 
2.53 

2.53 2.73 3.08 

2.73 3.08 3.08 

2.53 2.73 3.08 
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2.53 
2.53 3.08 3.08 


2.56 
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IN STRAIGHT AHEAD DRIVING, 
EACH WHEEL ROTATES AT 100% 
OF CASE SPEED 


t 


PINION 





PINION GEARS ROTATE 
WITH CASE 


50113 


Differential Operation—Straight Ahead Driving 


Fig. 2E-1 


diagnosed as axle noise. The car must be thoroughly 
tested to isolate the trouble to a specific unit. 

Stop the car, shift the transmission into Neutral, and 
operate the engine at various speeds. If the noise is 
heard during this test only, it is caused by the engine, 
exhaust system, clutch, transmission, or by engine oper- 
ated accessories. 

Before road testing, always check the tire pressures 
and rear axle lubricant level. 


Tire Nolse Tests 


Some types of tire tread wear or tread patterns can 
produce noise. Drive the car on various types of road 
surfaces and listen for a change in the noise. If the noise 
varies with the type of road surface, the tires may be the 
cause. 
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Fig. 2E-2 Differential Operation—On Turns 
Wheel Bearing Tests 


Noise produced by worn, loose, or damaged wheel 
bearings can be confused with axle noise. Wheel bearing 
noise is usually more noticeable when coasting at lower 
car speeds. Applying the brakes gently will usually 
change bearing noise. Another test is to turn the car 
alternately left and right which side loads the bearings 
and causing the problem bearing to become noisy. 


Axle Tests 


Drive the car a sufficient distance to warm the axle 
lubricant, then drive at various speeds and in all trans- 
mission gear ranges. 

Axle noises are usually related to car speed rather 
than engine rpm or transmission gear range. 

Axle noises may be classified into two types: gear 
noise and bearing noise. 

Gear noise is recognized as a whine or high-pitched 
resonating sound more pronounced at certain speeds 
and usually occurring within a narrow speed range un- 
der a drive (accelerating load), coast (decelerating load), 
or float (continuous speed) condition. 


Axle bearing noise is usually constant and the pitch 
directly related to car speed. Since the pinion gear turns 
faster than the ring gear, pinion bearing noises will be 
higher pitched than differential bearing noises. Pinion 
bearings are usually heard at low speeds (20 to 30 mph). 

Differential bearing noises are lower in pitch because 
they turn at the same speed as the wheels when the car 
is driven straight ahead. Differential bearing noise will 
not vary when the car is turned alternately left or right 
or when the brakes are gently applied. 


Axle Backlash 


Axle backlash must be distinguished from worn uni- 
versal joints, or a loose fitting front universal joint slip- 
yoke on the transmission output shaft splines. 

Backlash may be caused by excessive ring and pinion 
clearance or by a loose fitting differential pinion shaft. 

Excessive side gear-to-case clearance will also cause 
excessive backlash. Gear noise usually is present as a 
result of improper ring pinion gear depth or backlash 
adjustment. 


Other Axle Conditions 


A knocking or clucking noise that occurs during a low 
speed coast condition may be caused by a excessive dif- 
ferential side gear clearance. When this condition is 
encountered, a light brake application will usually de- 
crease the noise to help identify the problem cause. 

A driveline clunk noise that occurs during initial 
transmission engagement in Drive or Reverse may be 
caused by: excessive differential side gear clearance, 
excessive ring and pinion backlash, or a worn or loose 
pinion shaft. 

Differential gear noise that occurs only under certain 
conditions such as when spinning a rear wheel during 
on-the-car wheel balancing, or when a rear wheel is 
spinning on icy pavement, is considered normal. 

When a noise is caused by bearings, the gears do not 
require replacement unless an inspection reveals signs 
of obvious damage. 

When noise is caused by the ring and pinion gears at 
low mileage, the need for bearing replacement depends 
upon inspection of the bearings during overhaul. 
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AXLE HUB REPLACEMENT 


Removal 
(1) Apply parking brakes and shift transmission 
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into first gear, or Park if equipped with automatic 
transmission. 

(2) On cars equipped with standard wheels, remove 
hub cap. 
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(3) On cars equipped with styled wheels with bolt- 
on hub caps, raise car, remove wheel, remove hub cap 
retaining bolts and hub cap, reinstall wheel, and lower 
car. 

(4) Remove and discard cotter pin retaining axle 
shaft nut. 

(5) Remove axle shaft nut. 

(6) Raise and support rear of car. 

(7) Remove wheels and remove brake drum retain- 
ing screws. 

(8) Release parking brakes. 

(9) Remove brake drum. If drum is difficult to re- 
move, retract brakeshoes by backing off adjuster screw. 
Use section of welding rod to unseat adjuster lever be- 
fore turning adjuster screw. 

(10) Remove axle hub using Puller Tool J-1644-02 
(fig. 2E-38). 


CAUTION: Do not use a knockout type puller to re- 
move the hub. This type of puller may damage the rear 
wheel bearings and differential thrust block. 


REAR HUB 
PULLER 
J-1644-02 





Fig. 2E-3 Axle Hub Removal 


Inspection 


Inspect the hub for loose or distorted wheel mounting 
studs and inspect the keyway and tapered bore for wear, 
damaged serrations, or cracks. Replace the hub if worn 
or damaged. 


NOTE: The methods for installing original and replace- 
ment hubs are different. Refer to the following two 
procedures for the appropriate installation method. 


Installing Original Hub 


(1) Align keyway in hub with axle shaft key and 
slide hub onto axle shaft as far as possible. 

(2) Install axle shaft thrust washer and nut. 

(3) Install brake drum and drum retaining screws. 
If brakeshoes were retracted to ease drum removal, ad- 
just drum-to-brakeshoe clearance before installing 
drum. Refer to Service Brake Adjustment in Chapter 
2F. 

(4) Install wheel. 

(5) Lower car. 

(6) Apply parking brake. 

(7) Tighten axle shaft nut to 250 foot-pounds (338.9 
Nm) torque. 

(8) Install replacement cotter pin in nut. If cotter 
pin hole is not aligned, tighten nut to next castellation. 
Do not loesen nut to align cotter pin hole. 

(9) On cars with standard wheels, install hub cap. 

(10) On cars with styled wheels having bolt-on hub 
cap, raise car, remove wheel, install hub cap, reinstall 
wheel, and lower car. 

(11) Release parking brakes. 


Installing Replacement Hub 


NOTE: When a replacement axle shaft is installed, a 
replacement hub must also be installed. However, a 
replacement hub may be installed on an original aale 
shaft if the serrations on the shaft are not worn or 
damaged. 


(1) Align keyway in hub with axle shaft key and 
slide hub onto shaft as far as possible. 

(2) Lubricate two thrust washers with chassis 
grease and install washers on end of shaft. 

(8) Install axle shaft nut. 

(4) Install brake drum and drum retaining screws. 
If brakeshoes were retracted to ease drum removal, ad- 
just brakeshoe-to-drum clearance before installing 
drum. Refer to Service Brake Adjustment in Chapter 
2F. 

(5) Install wheel. 

(6) Lower car. 

(7) Apply parking brake. 
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(8) Tighten axle shaft nut until distance between 
_ hub outer face and end of shaft measures 1-3/16 inches 
(8.01 cm) on cars with 7-9/16 axle. Or, 1-5/16 inches (3.38 
em) on cars with 8-7/8 axle (fig. 2E-4). 


CAUTION: The hub must be pressed onto the aale 
shaft to the specified dimension in order to form the hub 
serrations properly. 


(9) Remove axle shaft nut. 

(10) Remove one thrust washer. 

(11) Reinstall axle shaft nut. Tighten nut to 250 foot- 
pounds (338.9 Nm) torque. 

(12) Install replacement cotter pin. If cotter pin hole 
is not aligned, tighten nut to next castellation. Do not 
loosen nut to align cotter pin hole. 

(18) On cars with standard wheels, install hub cap. 

(14) On cars with styled wheels having bolt-on hub 
cap, raise car, remove wheel, install hub cap, reinstall 
wheel, and lower car. 

(15) Release parking brake. 





1-3/16 (7 9/16 AXLE) 
15/16 (8 7/8 AXLE) 


Fig. 2E-4 Axle Hub Installation Measurement 


AXLE SHAFT AND BEARING REPLACEMENT 


Removal 


(1) Remove axle hub. Refer to Axle Hub 
Replacement. 

(2) Disconnect brake line at wheel cylinder. 

(8) Remove brake support plate assembly, axle 
shaft oil seal and retainer, and remove axle shaft end 
play shims if left side shaft is being removed. 


NOTE: Avie shaft end play shims are installed on the 
left side of the axle only. 


(4) Remove axle shaft and bearing using tool J-2498 
(fig. 2E-5). 


CAUTION: On cars with a Twin Grip aale, do not 
rotate the differential unless both axle shafts are in 
place. If one shaft is removed and the remaining shaft is 
rotated, the side gear splines will become misaligned 
and prevent installation of the replacement shaft. 


A41420 


(5) Remove and discard axle shaft inner oil seal. 
(6) Remove axle shaft bearing using arbor press 
(fig. 2E-6), 












TOOL 
J-2498 
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Fig. 2E-5 Axle Shaft and Bearing Removal 
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Fig. 2E-6 Removing Bearing From Axle Shaft 
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Installation 


(1) Pack axle shaft bearings with wheel bearing 
lubricant. 

(2) Press bearings onto shafts. Small diameter of 
bearing must face threaded end of shaft. 

(3) Coat lip of inner oil seal with axle lubricant and 
coat outer surface of seal metal retainer with non- 
hardening sealant. 

(4) Install inner oil seal using tool J-21788 on 8-7/8 
axle or tool J-9431 on 7-9/16 axle (fig. 2E-7). 





TOOL J-9431 
OR J-21788 
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Fig. 2E-7 Axle Shaft Inner Oll Seal Installation 


(5) Install axle shafts. Align splined ends of shafts 
with splined bores in differential side gears. 

(6) Install axle shaft bearing cup. 

(7) Inspect and replace brake support plate if plate 
is bent, distorted, has worn ledges, or if bolt holes are 
elongated. Refer to Support Plate Replacement in Chap- 
ter 2F. 

(8) Install original end play shims, oil seal and re- 
tainer, and support plate. Tighten support plate attach- 
ing bolts to 35 foot-pounds (47.4 Nm) torque. 


NOTE: The oil seal and retainer is installed between 
the axle tube flange and support plate on cars with ?- 
9/16 axle and six-cylinder engine. On cars with 8-7/8 
axle and eight-cylinder engine, the seal and retainer are 
installed on the axle hub side of the brake support plate. 


(9) Connect brake line to wheel cylinder. 
(10) Check and adjust axle shaft end play as as out- 
lined in following steps. 


Axle Shaft End Play Adjustment 


(11) Strike ends of axle shafts with lead hammer to 
seat bearing cups against support plates. 

(12) Thread Axle Shaft End Play Tool J-2092 onto 
shaft. 

(18) Mount dial indicator on support plate or end 
play tool, and measure end play while pushing and pull- 
ing on axle shaft (fig. 2E-8). 


(14) End play should be 0.004 to 0.008 inch (0.1016 to 
0.2032 mm) with 0.006 inch (0.1524 mm) desired. 

(15) Correct end play as necessary by adding shims 
to increase end play, or removing shims to decrease end 
play. 


NOTE: Azle shaft end play shims are installed on the 
left side of the axle only. Add or remove shims at the left 
side only to adust end play. 


(16) Install axle hub, brake drum, and wheel as out- 
lined in Axle Hub Replacement). 

(17) Bleed and adjust brakes as outlined in Chapter 
2F. 
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Fig. 2E-8 Measuring Axle Shaft End Play 


PINION AND SIDE GEAR REPLACEMENT—STANDARD 
DIFFERENTIAL 


Removal 


(1) Remove axle shaft nuts and thrust washers. Re- 
fer to Axle Hub Replacement. 

(2) Raise car. 

(83) Remove axle housing cover and drain lubricant. 

(4) Remove wheels, brake drums, axle hubs, axle 
shafts, oil seals and retainers, and end play shims. Refer 
to removal procedures outlined in this chapter as 
necessary. 

(5) Remove pinion shaft pin using punch 3 inches 
(7.62 cm) long by 3/16 inches (4.78 mm) in diameter. 

(6) Remove pinion shaft using brass drift and 
hammer. 

(7) Remove thrust block. Manuever block through 
differential side gear bore. 

(8) Roll differential pinions around on side gears 
until pinions and thrust washers can be removed from 
case. 

(9) Remove side gears and thrust washers. 


R 
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+) Installation 


if 


(1) Install thrust washers on differential side gears 
and install gears in case. 

(2) Install thrust washers on pinions. Mate washer 
lips with shaft bores in gears to maintain washer posi- 
tion during installation. 

(3) Install pinions. Mesh pinions with side gears 
until pinion shaft bores are aligned. 

(4) Install thrust block. Be sure to align thrust block 
bore with pinion shaft bores in case. 

(5) Install pinion shaft. Be sure shaft pin bore is 
aligned with pin bore in case. 

(6) Install pinion shaft pin. 

(7) Install axle shafts, oil seals and retainers, end 
play shims, support plates, axle hubs, axle shaft thrust 
washers and nuts, brake drums, wheels, and hub caps. 
Refer to installation procedures outlined in this chapter 
as necessary. 

(8) Bleed brake hydraulic system. Refer to Brake 
Bleeding in Chapter 2F. 

(9) Install axle cover gasket and cover. 

(10) Fill axle to edge of fill hole with specified 
lubricant. 
(11) Lower car. 


PINION SEAL AND AXLE YOKE REPLACEMENT 
Removal 


(1) Raise and support car. 

(2) Remove rear wheels and brake drums. 

(3) Mark propeller shaft and axle yokes for assem- 
bly reference. 

(4) Disconnect propeller shaft from axle yoke. 

(5) Rotate pinion gear several revolutions and 
measure torque required to turn pinion. Use 1-1/8 
socket and torque wrench calibrated in inch-pounds to 
rotate pinion and measure torque. 

(6) Record torque required to rotate pinion gear for 
assembly reference. 

(7) Remove and discard pinion nut. Remove nut 
using Remover Tool J-8614-01 and Nut Socket J-22575 
(fig. 2E-9). 


(8) Mark axle yoke and pinion gear for assembly 
reference. 
(9) Position drain pan under axle housing. 
(10) Remove axle yoke. If yoke cannot be removed by 
hand, remove it using tools J-8614-01,-02,-08 (fig. 2E-10). 
(11) Inspect seal surface of yoke. If damaged or 
grooved, replace yoke. 


(12) Remove pinion oil seal using tool J-9233 or J- 
7583 (fig. 2E-11). 


(1) Before installing replacement seal, coat seal lip 
with axle lubricant. 
(2) Install seal using tool J-22661 (fig. 2E-12). 










TOOL 
J-22575 









TOOL 
J-8614-01 ——_____,_ 
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Fig. 2E-9 Pinion Nut Removal 


TOOL 
J-8614-03 







J-8614-02 


. 


TOOL 
J-8614-01 


Fig. 2E-10 Axle Yoke Removal 


(3) Install axle yoke on pinion. Align yoke and pin- 
ion using reference marks made at disassembly. 

(4) Install replacement pinion nut. Tighten nut only 
enough to remove pinion bearing end play using tools J- 
8614-01 and J-22575. Do not overtighten nut. 

(5) Measure torque required to rotate pinion gear 
using torque wrench calibrated in inch-pounds. Turn 
pinion several revolutions to ensure accurate reading. 

(6) Refer to torque reading recorded during dis- 
assembly and add 5 inch-pounds (0.56 Nm) torque for 
correct amount of preload. 

(7) If preload torque is less than desired amount, 
which should equal disassembly torque reading plus 5- 
inch pounds (0.56 Nm), tighten pinion nut very slightly 
and recheck torque. 


2E-8 AXLE 








TOOL J-9233 rok 
OR J-7583 \ 
x &. ‘41427 
Fig. 2E-11 Pinion Oll Seal Removal 





TOOL J-22661 
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Fig. 2E-12 Pinion Oll Seal installation 


(8) Continue tightening nut in very small in- 
crements until desired torque is obtained. 


CAUTION: Do not overtighten, or loosen and retighten 
the pinion nut. If desired torque is exceeded, or if the nut 
is alternately tightened and loosened, the pinion nut and 
collapsible spacer must be replaced and the pinion bear- 
ing preload reset. 


(9) Install propeller shaft. Align propeller shaft and 
axle yokes using reference marks made at disassembly. 
(10) Install brake drums and wheels. 
(11) Fill axle to edge of fill hole with specified 
lubricant. 
(12) Lower car. 


AXLE REMOVAL 


Pacer-Gremlin-Concord-AMX 


(1) Apply parking brake and shift manual trans- 
mission into first gear, or automatic transmission into 
Park. 

(2) On cars with standard wheels, remove hub caps. 

(8) On cars with styled wheels having bolt-on hub 
caps, raise car, remove wheels, remove hub caps, reins- 
tall wheels, and lower car. 

(4) Remove and discard cotter pins from axle shaft 
nuts. 

(5) Remove axle shaft nuts. 

(6) Raise and support rear of car. Place support 
stands under rear frame side sills. 

(7) Remove wheels. 

(8) Remove brakedrum retaining screws. 

(9) Release parking brake and remove brakedrums. 
If drums are difficult to remove, retract brakeshoes by 
backing off adjuster screws. Use section of welding rod 
to unseat adjuster lever before attempting to rotate 
adjuster screw. 

(10) Remove axle hub using tool J-1644-02 (fig. 2E-8). 

(11) Disconnect brake lines at wheel cylinders. 

(12) Remove support plates, oil seals and retainers, 
and end play shims. 


NOTE: Azle shaft end play shims are installed at the 
left side of the axle only. 


(18) Remove axle shafts using tool J-2498 (fig. 2E-5). 

(14) Remove axle housing cover and drain lubricant. 
Install cover after lubricant has drained. 

(15) Disconnect parking brake cables at equalizer. 

(16) Mark propeller shaft and axle yokes for assem- 
bly reference. 

(17) Disconnect propeller shaft at axle yoke. 

(18) Disconnect flexible brake hose at body floorpan 
bracket. 

(19) Disconnect vent hose at axle tube. 

(20) Support rear axle using hydraulic jack. 

(21) Disconnect shock absorbers at spring tie plates. 

(22) Remove spring U-bolts and spring plates. 

(23) Rotate axle until it clears springs, lower hydrau- 
lic jack, and remove axle. 


Matador 


(1) Apply parking brake and shift transmission into 
first gear, or into park if equipped with automatic 
transmission. 

(2) On cars with standard wheels, remove hub caps. 

(8) On cars with styled wheels having bolt-on hub 
caps, raise car, remove wheels, remove hub caps, reins- 
tall wheels, and lower car. 

(4) Remove and discard cotter pins from axle shaft 
nuts. 

(5) Remove axle shaft nuts. 
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(6) Raise and support rear of car. Position support 
‘stands under rear frame side sills. 
(7) Remove wheels. 
(8) Remove brakedrum retaining screws. 
(9) Release parking brake and remove brakedrums. 
If drums are difficult to remove, retract brakeshoes by 
‘backing off adjuster screws. Use section of welding rod 
to unseat adjuster lever before attempting to rotate 
|adjuster screw. 
(10) Remove axle hubs using tool J-1644-02 (fig. 2E- 
3). 
; (11) Disconnect brake lines at wheel cylinders. 
(12) Remove support plates, oil seals and retainers, 
and end play shims. 


NOTE: Azle shaft end play shims are installed at the 
left side of the axle only. 


(18) Remove axle shafts using tool J-2498 (fig. 2E-5). 

(14) Remove axle housing cover and drain lubricant. 
Install cover after lubricant has drained. Use only two 
bolts to attach cover. 

(15) Mark propeller shaft and axle yoke for assembly 
reference. 

(16) Disconnect propeller shaft at axle yoke. 

(17) Remove stabilizer bar if equipped. 

(18) Disconnect flexible brake hose at at rear cross- 
member bracket. 

(19) Disconnect vent hose at axle tube. 

(20) Support rear axle using hydraulic jack. 

(21) Disconnect shock absorbers at lower control 


/ arms. 


NOTE: [f the car is equipped with air adjustable shock 


| absorbers, release all air pressure from the shock ab- 
_ sorbers by opening the air valves. 


(22) Lower hydraulic jack and disconnect upper con- 
trol arms at axle housing. 

(23) Pull left side axle tube downward and remove 
coil spring; then pull right side axle tube downward and 
remove remaining spring. 

(24) Disconnect lower control arms at axle tube 
brackets. 

(25) Lower hydraulic jack and remove rear axle. 


AXLE INSTALLATION 
Pacer-Gremlin-Concord-AMX 


(1) Support rear axle using hydraulic jack and posi- 
tion axle between springs. 

(2) Raise jack until axle is above springs, manuever 
axle into position, and lower jack until axle is seated on 
springs. 

(3) Install spring plates and U-bolts. Tighten U-bolt 
nuts to 55 foot-pounds (74.5 Nm) torque. 

NOTE: Be sure the spring centering bolt heads are 


seated in the axle spring seat locating holes before tight- 
ening the U-bolt nuts. 


(4) Lower and remove hydraulic jack. 

(5) Connect shock absorbers to spring plates. 

(6) Connect flexible brake hose at floorpan bracket. 

(7) Connect vent hose at axle tube. 

(8) Connect propeller shaft to axle yoke. Align shaft 
and axle yokes using reference marks made during dis- 
assembly. Tighten clamp strap bolts to 14 foot-pounds 
(18.9 Nm) torque. 

(9) Install axle shafts and bearing cups. 


CAUTION: On cars with a Twin Grip Azle, do not 
rotate the differential unless both axle shafts are in- 
stalled. If one axle shaft is removed and the installed 
shaft is rotated, the differential side gear splines will 
become misaligned and prevent installation of the re- 
maining shaft. 


(10) Install support plate and brakeshoes, oil seals 
and retainers, and end play shims. 


NOTE: End play shims are installed on the left side of 
the axle only. 


(11) Check and adjust axle shaft end play as neces- 
sary. Refer to end play adjustment procedure outlined 
under Axle Shaft and Bearing Replacement. 

(12) Connect brake lines at wheel cylinders. 

(13) Align keyways in axle hubs with keys in shafts 
and slide hubs onto shafts as far as possible. 

(14) Install thrust washers and nuts on axle shafts. 

(15) Install brakedrums and drum retaining screws. 


NOTE: If the brakeshoes were retracted to ease drum 
removal, adjust the brakeshoe-to-drum clearance as out- 
lined under Service Brake Adjustment in Chapter 2F. 


(16) Bleed brakes as outlined under Brake Bleeding 
in Chapter 2F. 

(17) Install wheels. 

(18) Lower car. 

(19) Apply parking brake. 

(20) Tighten axle shaft nuts. If original axle hub is 
installed, tighten nut to 250 foot-pounds (338.9 Nm) 
torque. If replacement hub is installed, refer to pro- 
cedure for installing replacement hub outlined under 
Axle Hub Replacement. 

(21) Install replacement cotter pins in axle shaft 
nuts. If holes in nut and shaft do not align, tighten nut 
to align holes only. Do not loosen nut to align holes. 

(22) On cars with standard wheels, install hub caps. 

(23) On cars with styled wheels having bolt-on hub 
caps, raise car, remove wheels, install hub caps, reinstall 
wheels, and lower car. 

(24) Fill rear axle to edge of fill hole with specified 
lubricant. 


Matador 


(1) Support axle using hydraulic jack and position 
axle under car. 
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(2) Connect lower control arms to axle tube 
brackets. Do not tighten attaching bolts completely at 
this time. 

(3) Raise axle and connect upper control arms to 
axle housing. Do not tighten attaching bolts completely 
at this time. 


NOTE: The rear coil springs must support the weight 
of the car before the control arm bolts are tightened. 


(4) Insert rear springs in upper spring seats. 

(5) Pull axle downward and engage lower end of 
springs in axle tube seats. 

(6) Raise axle assembly until springs support rear 
of car. 

(7) Tighten all control arm bolts to 60 foot-pounds 
torque. 

(8) Connect shock absorbers to lower control arm 
brackets and remove hydraulic jack. 

(9) Connect propeller shaft to rear axle yoke. Align 
propeller shaft and rear axle yokes using reference 
marks made at disassembly. Tighten clamp strap bolts 
to 14 foot-pounds torque. 

(10) Install axle shafts and bearing cups. 


CAUTION: On cars with a Twin Grip ale, do not 
rotate the differential unless both axle shafts are in- 
stalled. If one shaft is removed and the installed shaft is 
rotated, the differential side gears will become mis- 
aligned and prevent installation of the remaining shaft. 


(11) Install support plates and brakeshoes, oil seals 
and retainers, and end play shims. Install end play 
shims at left side of axle only. 


(12) Check and adjust axle shaft end play as neces- 
sary. Refer to end play adjustment procedure outlined 
under Axle Shaft and Bearing Replacement. 

(13) Connect brake lines at wheel cylinders. 

(14) Connect flexible brake hose at floorpan bracket. 

(15) Connect vent hose at axle tube. 

(16) Align keyways in axle hubs with axle shaft keys 
and slide hubs onto axles as far as possible. 

(17) Install thrust washers and nuts on axle shafts. 

(18) Install brakedrums and drum retaining screws. 
If brakeshoes were retracted to ease drum removal, ad- 
just brakeshoe-to-drum clearance as outlined under 
Service Brake Adjustment in Chapter 2F. 

(19) Bleed brakes as outlined under Brake Bleeding 
in Chapter 2F. 

(20) Install wheels. 

(21) Lower car. 

(22) Apply parking brakes. 

(23) Tighten axle shaft nuts. If original axle hub is 
installed, tighten nuts to 250 foot-pounds (338.9 Nm) 
torque. If replacement hub is installed, refer to pro- 
cedure for installing replacement hub outlined under 
Axle Hub Replacement. 

(24) Install replacement cotter pins in axle shaft 
nuts. If holes in nut and shaft do not align, tighten nut 
to align holes only, do not loosen nut to align holes. 

(25) On cars with standard wheels, install hub caps. 

(26) On cars with styled wheels having bolt-on hub 
caps, raise car, remove wheels, install hub caps, reinstall 
wheels, and lower car. 

(27) Fill rear axle to edge of fill hole with specified 
lubricant. 

(28) Tighten axle control arm pivot bolts to 65 foot- 
pounds (88.1 Nm) torque. 


SPECIFICATIONS 


Axle Specifications 


7-9/16 Inch Dia. 


8-7/8 Inch Dia. 


Ring Gear Axle Ring Gear Axle 
(USA)* (Metric) ** (USA)* (Metric) ** 
CADBCILVEs. vu tiny RMI Ree apettit kent ihe 0 SE CmtRSP RMT iat Me is uaromere temic? avian xt Gut 3 pts. 1.4 liters 4 pts. 1.9 liters 
Pinion! Depth Standard/Setting (Shims). is. nl See ys. sw 6 WN 2.095 inches 53/21 2.547 inches 64.69 
Bearing|Preloadi(Collapsible:Sleeva) oz. ies Gis wee abate Oi eh ARS» seer 15-25 in-Ib 2-3 N-m 17-28 in-Ib 2-3 N-m 
Bengiandibinionipacklash (SHIM) macs son » cease Reteus citwceeboyin et uaa is .005-.009 inch .013-0.23 
' (.008 inch desired) (0.20 preferred) 
Ditferential Bearirig'Preload (Shims) "yee. oe nie nse es a stn es @ op eo wire .008 inch 0.20 
Ditferential CaselRaceiRUNOUt Hs shi ee stalls: ole ain akepemnte als 0% 3 «a .002 inch max. 0.05 max. 
Ample: Shatt EndiPlay (Shims)— left side only), «64.36 6 ee wn ew se mote .004-,008 inch 0.10-0.20 
(.006 inch desired) (0.15 preferred) 
AXE HUD INStanlatiOnnOiNaemsiOnn «cri: clteielstemsire ole) ol 0) el («) ) Qa MCOke ie) nuendo 1-3/16 inch 30.16 1-5/16 inch 33.34 


0,000-0.007 inches 


* Add inches unless otherwise specified. 
**Add mm unless otherwise specified. 


0.000-0.018 mm 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) USA (ft.Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
Brake Tubing-to-Rear Wheel Brake Cylinder...........0.+..00e000esr05e 11 10-12 97 in-lb 90-105 in-Ib 
Bifrerential Bearing Bolt(8-7/8-inch Axle) .........0.n anes ss eu vaave 118 109-129 87 80-95 
Bitterential Bearing’ Bolt (7-9/ 16-inch Axle)... ... 5.2.5 44240656000 so seas 77 71-91 57 52-67 
Prive Gear-to-Case Bolt (S-7/8cinch Axle) .... awn cece ene veaadenus 142 129-156 105 95-115 
fprive Gear-to-Case Bolt (\7-9/16-ineh Axle)... saa 0 0c ene Ge 6 ve he tees 71 57-88 52 42-65 
mean erake oupPOMt blatevSGTeW INUIteg.. sos » as. stile sc nallle «, aa oma Gude elec as 43 34-54 32 25-40 
MEamWheel Hubsto-AxleohahtuNute” ai, iu: aoc a sakes ks sa we dap ste Sou ue « 339 min. 339 min. 250 min. 250 min. 
PREC COMCTE SCRA afr (isl tea kets, 9 add sls Ge 8 oe Soa w coat; Ate a awmeme ale 20 14-27 15 10-18 
IP Ste PIOOMe Mol wim, votes sw cs Sais Ws a oc coe ae eae 19 14-24 14 10-18 
All torque values given in foot-pounds/newton-meters with dry fits unless otherwise specified. 
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Special Tools 





7 & p se - : - sensei winds ETE. . 
7 J-8614-01 
HOLDER AND REMOVER TOOL 








eS = 1249 
AXLE SHAFT REMOVER 
J-1644-02 J-22661 
THREAD PROTECTOR AXLE SHAFT OIL 
SEAL INSTALLER fee 
i a, 
J-9431 ez5 
PINION OIL ye 
SEAL INSTALLER J-21788 
PINION OIL 
C x SEAL INSTALLER 
J-2092 J-22575 
J-8001 J-1644-02 END PLAY NUT SOCKET 
DIAL INDICATOR SET REAR HUB PULLER CHECKING TOOL 





DIFFERENTIAL OVERHAUL— 
STANDARD DIFFERENTIAL 


Page Page 
Assembly and Adjustment 2E-16 Special Tools 2E-24 
Cleaning and Inspection 2E-15 Specifications 2E-23 


Disassembly 2E-11 





DISASSEMBLY and 2E-14 as a guide to parts identification during over- 
haul. Figure 2E-13 applies to 8-7/8 axles. Figure 2E-14 

NOTE: It is not necessary to remove the rear aale in applies to 7-9/16 asles. 

order to remove and overhaul the differential. However, 

the car underbody should be cleaned to prevent dirt (1) Remove axle shaft nuts. 

contamination when installing the differential after (2) Raise and support rear of car. 


completing all service operations. Refer to figures 2E-13 (3) Remove axle housing cover and drain lubricant. 


2E-12 AXLE 





1. BOLT 16. FRONT PINION BEARING 31. HOUSING COVER 
2. WASHER 17. BREATHER 32. HOUSING COVER GASKET 
3. AXLE SHAFT OIL SEAL RETAINER 18. BREATHER HOSE 33. DIFFERENTIAL PINION SHAFT 
4. AXLE SHAFT OIL SEAL 19. NUT 34. DIFFERENTIAL PINION GEAR 
5. AXLE SHAFT BEARING SHIM 20. REAR AXLE HOUSING THRUST WASHER 
6. AXLE SHAFT BEARING CUP 21. DRIVE PINION DEPTH ADJUSTING SHIM 35, DIFFERENTIAL SIDE GEAR THRUST 
7. AXLE BEARING 22. REAR PINION BEARING CUP WASHER 
8. AXLE SHAFT 23. REAR PINION BEARING 36. DIFFERENTIAL PINION GEAR 
9. AXLE SHAFT INNER OIL SEAL 24. PINION GEAR 37. DIFFERENTIAL SIDE GEAR 
10. PINION COLLAPSIBLE SPACER 25. DIFFERENTIAL BEARING 38. DIFFERENTIAL PINION SHAFT 
11. FILLER PLUG 26. DIFFERENTIAL BEARING CUP THRUST BLOCK 
12. FRONT PINION BEARING CUP 27. DIFFERENTIAL BEARING SHIM 39. BOLT 
13. PINION OIL SEAL 28. DIFFERENTIAL BEARING CUP 40. DIFFERENTIAL CASE 
14. UNIVERSAL JOINT YOKE 29. BOLT 41. DIFFERENTIAL PINION SHAFT PIN 
15. PINION NUT 30. BOLT 42. RING GEAR 


Fig. 2E-13 Rear Axle with Standard Differential—8-7/8 Axle 


(4) Remove wheels, brakedrums, hubs, axle shafts, 
oil seals, and bearing end play shims. 


(5) Mark differential bearing caps with center 
punch for assembly reference. 


(6) Loosen bearing cap attaching bolts until only 
several threads are engaged and pull bearing caps away 
from bearings. This will prevent differential from fall- 
ing out and sustaining possible damage when it is pried 
out of axle housing. 


(7) Pry differential loose in axle housing. 
(8) Remove bearing caps and remove differential. 
(9) Tie differential bearing shims to their respective 
bearing caps and cups to prevent misplacement. 
(10) Remove differential bearings from case using 
tool J-22888-02 (fig. 2-15). 


CAUTION: When using this tool, be sure it pulls on 
the bearing cone and not the cage. If the puller bears on 
the bearing roller cage, the cage will be damaged. 
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Fig. 2E-14 Rear Axle with Standard Differential—7-9/16 Axle 
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(12) Remove pinion shaft lockpin using punch that is 
3 inches long by 3/16 inch (7.62 cm by 4.76 mm) in 
diameter (fig. 2E-17). 





TOOL 
J-22888-02 
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Fig. 2E-17 Pinion Shaft Lockpin Removal 


Fig. 2E-15 Differential Bearing Removal (18) Measure and record differential side gear-to- 
case clearance for assembly reference. Insert equal 
thickness feeler gauges between each gear and case to 
measure clearance. 





ze = 


NOTE: To ensure accurate measurement, do not re- 
move either feeler gauge until clearance at both gears 
has been measured. 


(14) Remove pinion shaft using punch and hammer 
and remove thrust block through differential side gear 
bore (fig. 2E-18). 

(15) Roll differential pinions around on differential 
side gears until pinions and thrust washers can be re- 
moved from case, then remove side gears and thrust 
washers. 


PINION 
SHAFT 
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Fig. 2E-16 Alng Gear Removal 


(11) Remove ring gear-to-case bolts and remove gear 
from case using brass drift and hammer (fig. 2E-16). Do 
not nick drive gear mating face of case or drop gear. Do 
not attempt to chisel or wedge gear from case. Fig. 2E-18 Pinion Shaft and Thrust Block Removal 





(16) Remove pinion nut using tools J-8614-01 and J- 
+ 22575 (fig. 2E-9). 
(17) Remove axle yoke. If yoke can not be removed 
by hand, remove yoke using tools J-8614-01, 02, and 03 
(fig. 2E-10). 
(18) Install axle housing cover to prevent pinion gear 
_ from falling out of housing during removal. 
(19) Remove pinion oil seal using tool J-9233 (fig. 2E- 
11). 
(20) Tap end of pinion gear with fiber hammer to 
until gear is driven out of front bearing and remove 
front bearing. 


NOTE: A collapsible spacer is used to control pinion 
gear bearing preload. Discard this spacer; it is not 
reusable. 


(21) Remove housing cover, pinion gear, and rear 
bearing from housing. 

(22) Remove pinion gear rear bearing cup using 
Driver Handle J-8592 and Cup Remover J-21786 on 8-7/8 
axles or Cup Remover J-9349 on 7-9/16 axles. 

(23) Remove pinion depth adjustment shim(s) from 
housing bore. 


NOTE: The pinion depth adjustment shim(s) are lo- 
cated under the pinion rear bearing cup. Tag and retain 
the shim(s) for assembly reference. 


(24) Remove pinion front bearing cup using Driver 
Handle J-8592 and Cup Remover J-21787 on 8-7/8-inch 
axles or Cup Remover J-9351 on 7-9/16-inch axles. 


CAUTION: Keep the cup remover tools squarely in the 
cup bore to avoid damaging the bore. 


CLEANING AND INSPECTION 


Cleaning 


Clean each part thoroughly in solvent and dry the 
parts (except bearings) using compressed air or shop 
towels. Air dry bearings or dry them using shop towels 
only. Do not use compressed air on bearings. 

If the parts are not to be assembled immediately, 
cover them to prevent dust or dirt contamination. 


Axle Housing 


Check axle housing alignment. Place two straight- 
edges across the tube flanges and measure the distance 
between flange ends (fig. 2E-19). If the straightedges are 
parallel within 8/82 inch (2.38 mm) at a distance of 11 
inches (27.94 cm) from the tube centerline, the axle 
housing is serviceable. 

Perform this inspection with the straightedges placed 
in horizontal and vertical positions (fig. 2E-19). 


AXLE 2E-15 
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Fig. 2E-19 Checking Axle Housing Alignment 


Inspect the housing for cracks and sand holes. Replace 
the housing if cracked or porous. Check for burrs and 
deep scratches or nicks on the gasket and oil seal sur- 
faces. An oil stone or fine tooth file may be used to 
remove nicks or burrs. The bearing cup bores should be 
carefully inspected for nicks or burrs that may have 
been created during bearing cup removal. Inspect and 
clean the axle tubes and inspect the vent to be sure that 
is is not obstructed (fig. 2E-20). 


Differential Pinion Shaft 


Whenever one rear wheel is stationary and the oppo- 
site wheel is spinning, the differential pinion shaft is 
subjected to high torque loads. Inspect the shaft for 
scoring and wear. The shaft should be a press fit of 
0.000-to-0.010 inch (0.00 to 0.25 mm) in the case. Replace 
the shaft if worn or scored. 


Thrust Block 


Inspect the thrust block for excessive wear, distortion, 
and cracks. A worn or distorted thrust block will affect 
axle shaft end play. Replace the thrust block if damaged. 


Differential Pinions 


Inspect the pinion teeth for excessive wear or chip- 
ping. Install a new pinion shaft in the pinion bores to see 
if they are worn or out-of-round. Replace the pinions if 
damaged or worn. Discard the old thrust washers. Use 
new thrust washers only during assembly. 


Inspect the side gears for worn, cracked, or chipped 
teeth. The gears should fit snugly on the axle shaft 
splines. Also inspect the fit of the gears in the differen- 
tial case bore. With the gears installed, side clearance 
must not exceed 0.007 inch (0.18 mm). Excessive side 
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Fig. 2E-20 Axle Housing Vent Location 


clearance must be corrected to avoid driveline backlash 
resulting in a “clunk” noise when the transmission is 
initially engaged in Drive or Reverse. 


Differential Case 


Inspect the bearing surfaces for nicks or burrs. Small 
nicks or burrs may be removed using an oil stone or fine 
tooth file. Inspect the thrust washer surfaces for exces- 
sive wear. If these surfaces are worn and grooved, re- 
place the case. 


Ring and Pinion Gears 


Inspect the gears to be sure they are a matched set. 
The first number on the pinion and the number on the 
ring gear must be the same. 

Inspect the gear teeth for wear, cracks, or chipping. 
Inspect all bearing surfaces for wear or roughness, and 
the pinion shaft splines for damage caused by a worn or 
loose axle yoke. 

Whenever replacement of a ring or pinion gear is 
necessary, always replace both gears. They must be 
installed in matched sets only. Replacement ring and 
pinion sets also include new ring gear attaching bolts. 
Use these bolts during assembly. 


Differential and Pinion Gear Bearings 


Inspect the bearings and cups for excessive wear, 
overheating, chipping, scoring, or flat spotting. Replace 
both the cup and bearing if the preceding conditions are 
evident. 
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ASSEMBLY AND ADJUSTMENT 


Pinion Gear Depth Measurement and Adjustment 


Pinion gear depth must be measured and adjusted 
before final assembly installation of the gear. This ad- 
justment must be performed correctly to ensure quiet, 
trouble-free operation. 

Pinion depth is the distance (in inches) between the 
pinion gear end face and axle shaft centerline (fig. 2E- 
21). It is controlled by shims installed between the pin- 
ion rear bearing cup and axle housing (fig. 2E-21). 

Ring and pinion sets are factory tested to detect ma- 
chining variances. Tests are started at a standard set- 
ting which is varied until optimum tooth contact and 
quiet operation are obtained. When the optimum setting 
for a gear set is achieved, the gears are identified as a 
matched set with hand-etched numbers (fig. 2E-22). 

The ring gear receives one number. The pinion re- 
ceives two numbers separated by a plus or minus sign. 
The second pinion number indicates pinion position in 
relation to the axle shaft centerline, where tooth contact 
was best and operation quietest. This number repre- 
sents pinion depth variance and is the amount (in 
thousandths of an inch) that the set varied from the 
standard setting. 

The standard setting dimension for 7-9/16 axles is 
2.095 inches (5.82 em). The standard setting for 8-7/8 
axles is 2.547 inches (6.47 cm). Refer to figure 2E-21 for 
an illustration of this dimension. 

Pinion gears are marked plus or minus the amount, in 
thousandths of an inch, the gear varied from the stand- 
ard setting. 

For example; if a pinion is marked +2, the gear varied 
from standard by +0.002 inches (0.0508 mm) and will 
require less shims than a set marked zero. A plus mark- 
ing means the distance from the pinion end face to axle 
shaft centerline must be more than standard. 

If a pinion is marked -3, the set varied from standard 
by -0.008 inches (0.0762 mm) and will require more 
shims than a set marked zero. A minus marking means 
the distance from pinion end face to axle shaft centerline 
must be less than standard. 


NOTE: On some factory installed gear sets, an addi- 
tional 0.010 or 0.020 inches (0.2540 or 0.5080 mm) may 
have been machined off the pinion end face. This does 
not affect gear operation but does affect pinion gear 
marking and depth adjustment. Pinion gears machined 
in this fashion have different identifying numbers. For 
example; if the pinion is marked +28, the number 2 
indicates that 0.020 was removed from the end face and 
the number 8 is the pinion depth variance. If the pinion 
is marked +16, the number 1 indicates that 0.010 was 
removed from the pinion end face and the number 6 is 
the pinion depth variance. These gear sets are factory 
installed items exclusively. Service replacement sets are 
machined to standard settings only. In addition, service 
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Fig. 2E-21 Pinion Depth Standard Setting Dimension and Depth Shim Location 


replacement gear sets marked +9, or -9, or more, or sets 
with mismatched identifying numbers must be returned 
to the parts distribution center. Do not attempt to in- 
stall these gear sets. 





Fig. 2E-22 Ring and Pinion Identification Markings 


Pinion Varlance Chart 


This chart will help determine the approximate 
starter shim thickness needed for initial pinion depth 
measurement. However, the chart will not provide the 
exact shim thickness required for final depth adjust- 
ment and must not be used as a substitute for an actual 
pinion depth adjustment. 

To use the chart, proceed as follows: 


(1) Measure thickness of original depth shim. 


(2) Note pinion variance numbers marked on new 
and old pinion gears. 


(3) Refer to New and Old Pinion Marking columns 
in chart. Number in chart box where old and new depth 
variances intersect will provide approximate amount of 
shim change needed for starter shim thickness. 

For example; if the old pinion is marked -3 and the 
new pinion +2, procedure is as follows: Refer to Old 
Pinion Marking column (left side of chart) and locate -3 
figure in this column. Then read to right (across chart) 
until under +2 figure in New Pinion Marking column. 
Number in box where two columns intersect is amount 
of shim thickness change required. In this case, the 
intersecting box number is -0.005 (-0.1270 mm) which 
represents the amount to be subtracted from the old 
shim thickness. If the number had been a + figure, this 
amount would be added to the old shim thickness. 
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Pinion Variance Chart 
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Fig. 2E-23 Pinion Rear Bearing Cup Installation 


Pinion Depth Measurement and Adjustment Procedure 


(1) Measure thickness of original pinion depth 
shim. 

(2) Note pinion depth variance numbers marked on 
old and new pinion gears. 

(8) Determine starter shim thickness. Refer to Pin- 
ion Variance Chart and determine amount to be added 
to or subtracted from original shim thickness for starter 
shim thickness. 


NOTE: The starter shim thickness must not be used as 
a final shim setting. An actual pinion depth measure- 
ment must be performed and the final shim thickness 
adjusted as necessary. 


(4) Install rear bearing on pinion gear with large 
diameter of bearing cage facing pinion head and press 
bearing against rear face of pinion head. 
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(5) Clean pinion bearing bores in axle housing thor- 
oughly. This is important to correct depth measurement 
and adjustment. 

(6) Install starter shim in housing bearing cup bore. | 
Be sure shim is centered in bore. 


NOTE: [f the shim is chamfered on one side, be sure 
the chamfered side faces the bottom of the bearing cup 
bore. 


(7) Install pinion rear bearing cup using tools J-8092 
and J-8608 (fig. 2E-28). 
(8) Install pinion front bearing cup using tools J- 
8092 and J-8611-01. 
(9) Install pinion gear in rear bearing cup. 
(10) Install pinion front bearing and axle yoke on 
pinion gear. Do not install oil seal or spacer at this time. 
(11) Install original pinion nut on pinion. Tighten 
nut only enough to remove bearing end play. 


NOTE: Do not install a new pinion nut and collapsible 
spacer at this time as the pinion gear must be removed 
after depth measurement. 


(12) Note depth variance marked on pinion gear. If 
number is preceded by + sign, add number to standard 
setting. If number is preceded by - sign, subtract num- 
ber from standard setting. Result of addition or sub- 
traction is desired pinion depth.Record this figure for 
assembly reference. 

(18) Measure existing pinion depth as outlined in 
following steps. 

(14) Assemble Gauge Arbor J-5223-4 and Discs J- 
Eig on 8-7/8 axles, or J-6381-2 on 7-9/16 axles (fig. 
2E-24). 

(15) Install assembled gauge arbor and discs 
squarely in differential bearing bores (fig. 2E-24). 

(16) Install differential bearing caps over discs and 
tighten cap bolts securely. Be sure gauge discs are com- 
pletely seated before installing bearing caps. 


bi 
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(17) Position Gauge Block J-5228-20 on rear face of 
pinion gear. Do not allow gauge block anvil to contact 


pinion gear teeth. 
(18) Loosen thumbscrew in end of gauge block and 


_ allow spring-loaded plunger to contact gauge arbor at 


center of arbor shaft. 

(19) Lock plunger in gauge block by tightening 
thumbscrew. Be careful not to disturb plunger position. 

(20) Remove differential bearing caps and remove 
gauge arbor and discs. 

(21) Remove gauge block and measure distance from 
end of anvil to top of plunger head using 2 to 3 inch 
micrometer (fig. 2E-25). This dimension represents 
measured pinion depth. Record measurement for assem- 
bly reference. 
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Fig. 2E-24 Installing Pinion Depth Measurement Tools 


TOOL 
J5223-20 


Fig. 2E-25 Measuring Gauge Block 





(22) Remove pinion nut and axle yoke from pinion 
gear. 

(23) Remove pinion gear and front bearing. 

(24) Remove pinion rear bearing cup. 

(25) Remove starter pinion depth shim from housing 
and measure shim thickness. 

(26) Add starter shim thickness to measured pinion 
depth; then subtract desired pinion depth from this to- 
tal. Result represents actual shim thickness needed for 
correct pinion depth adjustment. 


NOTE: Refer to the following examples for an illustra- 
tion of how the measurement procedure is performed. 


Example I (8-7/8 Axle) 


Step 1 
Standard pinion depth setting............... 2.547 
Add pinion depth variance................, +0.007 
Desired pinion: depth... 1); ere 2.554 
Step 2 
Measured pinion depth...............¢...5. 2.550 
Add starter shim thickness................. 0.101 
Total thickness-depth 3.5... verre on 2.651 
Step 3 
Total thickness<depth 06.4. save cesss oceans 2.651 
Subtract desired piniondepth............... 2.554 
Correct shim thickness..................... 0.097 


Example II (8-7/8 Axle) 


Step 1 
Standard pinion depth setting............... 2.547 
Subtract pinion depth variance............. -0.008 
Desired pinion depth. 2s. Ph eee els 2.544 
Step 2 
Measured pinion depth...................6. 2.553 
Add starter shim thickness................. 0.096 
Total thicknadstepth.:. 45.08 Bae ne 2.649 
Step 3 
Total thickness-depth |... 6. seen. ule Taeal.4 2.649 
Subtract desired pinion depth............... 2.544 
Correct shimithickness’..); ie: eee) lagen) I, 0.105 


Example III (7-9/16 Axle) 


Step 1 
Standard pinion depth setting............... 2.095 
Pinion depth variances. csis0s xdwdse sore weds -0.004 
Desired pinion depth: 5... 66. e%cn a ee eenn 2.091 
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Step 2 
Measured pinion depth..............0.0000. 2.100 
Add starter shim thickness ................. 0.096 
Totalthicknessedepth 4.2... .. eek een deena ok 2.196 
Step 3 
Total thickness-depth 72.0 ff... oe ens 2.196 
Subtract desired pinion depth............... 2.091 
Correct shim thickness..................065 0.105 


Example IV (7-9/16 Axle) 


Step 1 
Standard pinion depth setting............... 2.095 
Pinion. depth Variant in.) <datototiun reat +0.002 
Desiredipiniondepthee. ee eas ae 2.097 
Step 2 
Medsured pinion depth)..gssuk deccada detetenas 2.108 
Add starter shim thickness................. 0.094 
Total thickness-depth.................00.0005 2.197 
Step 3 
Motalithickness-depthtsy. custo eae 2.197 
Subtract desired pinion depth............... 2.097 
Correctshim thickness . os cnc. een vucees os 0.100 


Pinion Gear Installation and Bearing Preload Adjustment 


NOTE: The pinion gear bearings must be preloaded to 
compensate for expansion caused by heat and load dur- 
ing operation. Preload is maintained by a collapsible 
spacer installed between the front bearing and a shoul- 
der on the pinion gear (fig. 2E-21). 


(1) Install correct thickness pinion depth shim in 
rear bearing cup bore in housing. Be sure shim is cen- 
tered in bore. 


NOTE: [f one side of the shim is chamfered, install the 
shim so the chamfered side faces the bottom of the 
bearing cup bore. 


(2) Install pinion rear bearing cup in housing bear- 
ing cup bore (fig. 2E-23). 

(3) Install pinion gear in rear bearing cup. 

(4) Install collapsible spacer on pinion gear. 

(5) Install front bearing on pinion gear. 

(6) Install replacement pinion oil seal using In- 
staller J-22661 (fig. 2E-12). 

(7) Install axle yoke. 

(8) Thread replacement pinion nut on gear. 

(9) Tighten pinion nut only enough to remove 
bearing end play using tools J-8614-01 and J-22575 (fig. 
2E-9). Rotate pinion when tightening nut to seat bear- 
ings evenly. 


(10) Continue tightening pinion nut in small in- 
crements to collapse spacer and preload bearings. When 
a very slight increase in pinion turning effort is noted, 
stop tightening nut and remove tools. 

(11) Check pinion rotating torque using inch-pound 
torque wrench. On 8-7/8 axles, rotating torque must be 
17 to 28 inch-pounds (1.9 to 3.1 Nm). On 7-9/16 axles, 
rotating torque must be 15 to 25 inch-pounds (1.7 to 2.8 
Nm). 


CAUTION: Do not exceed the specified preload torque 
and do not loosen the pinion nut to reduce preload if 
desired torque 1s exceeded. 


(12) If specified preload torque is exceeded, remove 
pinion nut, yoke, oil seal, and collapsible spacer and 
install replacement collapsible spacer and seal. Install 
yoke and replacement pinion nut and adjust preload 
torque again. 


Differential Bearing Installation 


Install the differential bearings on the case using 
Driver Handle J-8592 and Bearing Installer J-21784 on 8- 
7/8 axles or Installer J-21002 on 7-9/16 axles (fig. 2E-26). 






TOOL 
J-21784 


Fig. 2E-26 Differential Bearing Installation 


Differential Pinion and Side Gear Installation 
(1) Install thrust washers on side gears. 


NOTE: [f the previously measured side gear clearance 
exceeded 0.007 inch (0.1778 mm), install replacement 
thrust washers. 


(2) Install assembled side gears and washers in 
case. 





AXLE 2E-21 





(8) Install replacement thrust washers on differen- 
tial pinions. To ease installation, mate washer lips with 
shaft bores in pinions (to help maintain washer position 
during installation). 

(4) Install assembled differential pinions and thrust 
washers. Mesh pinions with side gears so shaft bores in 
pinions are aligned. 

(5) Recheck side gear-to-case clearance. If clearance 
still exceeds 0.007 inch (0.1778 mm) and replacement 
thrust washers have been installed, replace both side 
gears. 

(6) Rotate side gears until shaft bores in pinions are 
aligned with shaft bores in case. 

(7) Install thrust block. Align bore in block with 
pinion shaft bores in case . 

(8) Install differential pinion shaft. Be sure to align 
lockpin bore in shaft with lockpin bore in case. 

(9) Install lockpin. 


Differential Bearing End Play Adjustment 


(1) Place bearing cup over each differential bearing 
and install differential assembly in axle housing. 

(2) Install shim on each side of differential between 
bearing cup and housing. Use 0.080-inch (2.08 mm) 
shims on 8-7/8 axles. Use 0.142-inch (3.60 mm) shims on 
7-9/16 axles (fig. 2E-27), 

(3) Install bearing caps and finger-tighten bolts. 

(4) Mount dial indicator so indicator stylus contacts 
ring gear mounting face of case (fig. 2-28). 

(5) Using two screwdrivers, pry between shims and 
housing. Pry assembly to one side and zero dial in- 
dicator. Pry assembly to opposite side and read dial 
indicator. Do not attempt to zero or read indicator while 
prying. 





Fig. 2E-27 Differential Bearing End Play Adjustment 





Fig. 2E-28 Checking Differential Case Runout 


(6) Amount read on dial indicator is shim thickness 
that must be added to arrive at zero preload and zero 
end play. Repeat procedure for accuracy. 

(7) Install shims as necessary to adjust bearing end 
play. Be sure to install same thickness shim at each 
bearing. 


NOTE: On 8-7/8 axles, end play adjustment shims are 
available in thickness ranges of 0.080 to 0.110 inch (2.08 
mm to 2.79 mm) in 0.002 inch (0.0508 mm) increments. 
On 7-9/16 axles, end play shims are available in thick- 
ness ranges of 0.142 to 0.174 inch (8.60 to 4.41 mm) in 
0.002 inch (0.0508 mm) increments. 


(8) When bearing end play is eliminated, a slight 
bearing drag should be noticed. 

(9) Install bearing caps and tighten bolts to speci- 
fied torque. 

(10) Attach dial indicator to axle housing and check 
ring gear mounting face of differential case for runout 
(fig. 2E-28). Runout must not exceed 0.002 inch (0.0508 
mm). Replace case if runout exceeds specified limit. 

(11) Remove bearing caps and remove differential 
assembly. Retain shims used to eliminate bearing 
sideplay. 


Ring Gear Installation 


(1) Position ring gear on differential case and align 
bolt holes. 

(2) Install ring gear attaching bolts and tighten 
bolts alternately and evenly to seat gear on case. 

(3) On 8-7/8 axles, tighten ring gear bolts to 105 
foot-pounds (142.3 Nm) torque. On 7-9/16 axles, tighten 
bolts to 52 foot-pounds (70.5 Nm) torque. 
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Ring Gear Backlash Adjustment 


(1) Install differential assembly and previously se- 
lected bearing end play shims in housing. 

(2) Install differential bearing cap bolts and tighten 
bolts to specified torque. 

(8) Attach dial indicator to housing so indicator 
stylus contacts drive side of ring gear tooth and at right 
angle to tooth (fig. 2E-29). 

** (4) Move ring gear backward and forward and note 
backlash registered on dial indicator. Backlash must be 
0.005 to 0.009 inch (0.1270 to 0.2286 mm), with 0.008 inch 
(0.2082 mm) desired. 

(5) Adjust backlash as follows: To increase back- 
lash, install thinner shim at ring gear side of case and 
thicker shim at opposite side. To decrease backlash, re- 
verse procedure. However, do not change total thickness 
of shims. 

Example: The bearing sideplay was removed with 
0.090-inch (2.28 mm) shims on each side totaling 0.180 
inch (4.57 mm). Backlash is checked and found to be 
0.011 inch (0.2794 mm). To correct backlash, add 0.004 
inch (0.1016 mm) to shims at ring gear side of differen- 
tial and subtract same amount from shims at opposite 
side of differential. 

Result is 0.094 inch (2.88 mm) shim on ring gear side 
and 0.086 inch (2.18 mm) shim on opposite side. Back- 
lash will be approximately 0.007 to 0.008 inch (0.1778 to 
0.2032 mm). However, the total shim thickness remains 
at 0.180 inch (4.57 mm). 

(6) Remove differential assembly after adjusting 
backlash. 
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Fig. 2E-29 Checking Ring Gear Backlash 


Differential Bearing Preload Adjustment 


NOTE: The differential bearings must be preloaded to 
compensate for heat and loads during operation. The 
bearings are preloaded by increasing the existing shim 
thickness at each bearing by 0.004 inch (0.1016 mm) fora 
total of 0.008 inch (0.2082 mm). 


(1) Install differential bearing preload and side play 
shims in axle housing bearing bores. 

(2) Install bearing cups on differential bearings. 
Cups must cover bearing rollers completely. 

(8) Position differential so that bearings just enter 
axle housing bearing bores (fig. 2E-30). 


NOTE: Tipping the bearing cups slightly will ease en- 
try of the cups into the bores. Keep the differential 
assembly square in the housing and push it in as far as 
possible, 


(4) Using rawhide mallet, tap outer edge of bearing 
cups until differential assembly is seated in housing. 


CAUTION: Do not distort the shims by hammering 
them into the housing. 


(5) Install and align differential bearing caps using 
reference punch marks made at disassembly. Tighten 
bearing cap bolts to specified torque. 

(6) Preloading differential bearings may change 
backlash setting. Recheck backlash and correct if 
necessary. 








AXLE 2-23 


+ Axle Assembly 


(1) Install axle housing cover. 


(2) Install propeller shaft. Align yoke and shaft us- 


» ing reference marks made at disassembly. 


(4) Check and correct axle shaft end play as neces- 
sary. Refer to adjustment procedure in Axle Service 
section. 

(5) Fill axle with AMC Rear Axle Lubricant or 


(3) Install axle shafts, oil seals and retainers, shaft equivalent. 


bearing end play shims, brake support 
drums and wheels. 


STEERS Ts GRRE ek A ge a 
Pinion Depth Standard Setting (Shims) ......... 
Pinion Bearing Preload (Collapsible Sleeve). ...... 
Ring and Pinion Backlash (Shim) ............ 


Differential Bearing Preload (Shims) .......... 
Differential Case Face Runout ............ 


*Add inches unless otherwise specified. 
**Add mm unless otherwise specified. 


plates, hubs, (6) Connect all brake lines and bleed brakes. 
(7) Remove supports and lower car. 


SPECIFICATIONS 
Axle Specifications 
7-9/16 Inch Dia. 8-7/8 Inch Dia. 
Ring Gear Axle Ring Gear Axle 
(USA)* (Metric) ** (USA)* (Metric) ** 
ee 2) A ee 3 pts. 1.4 liters 4 pts. 1.9 liters 
Sy ere, Se a . 2.095 inches 53.21 2.547 inches 64.69 
jw See kA 5 es yas 15-25 in-ib 2-3 N-m 17-28 in-lb 2-3 N-m 
eer ee .005-.009 inch .013-0.23 
(.008 inch desired) (0.20 preferred) 
SIS tea Hak Pe es a eee .008 inch 0.20 
Bee nat a'hs sts sinister ec .002 inch max. 0.05 max. 
Sani ess 4, 1 <0 eee .004-.008 inch 0.10-0.20 
(.006 inch desired) (0.15 preferred) 
eo ee 1-3/16 inch 30.16 1-5/16 inch 33.34 
Ase hp me we Sele a OI 0.000-0.007 inches 0.000-0.018 mm 
7O165A 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Brake Tubing-to-Rear Wheel Brake Cylinder...... 
Differential Bearing Bolt (8-7/8-inch Axle) ...... 
Differential Bearing Bolt (7-9/16-inch Axle). ..... 
Ring Gear-to-Case Bolt (8-7/8-inch Axie) ...... 
Ring Gear-to-Case Bolt (7-9/16-inch Axie) ...... 
Rear Brake Support Plate Screw Nut 
Rear Wheel Hub-to-Axle Shaft Nut 

Axle Cover Screw 
Clamp Strap Bolt 


Metric (N-m) USA (ft.Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
TOROMAT Y oa svi a a Me 11 10-12 97 in-lb 90-105 in-lb 
Pere ee e+ eta» aiken 118 109-129 87 80-95 
Nei oo a CCR eee 77 71-91 57 52-67 
cM fopial MUtick ne ie. A ete Tenet 142 129-156 105 95-115 
s SRRSHin AV awa) Tee as Te La 71 57-88 52 42-65 
Gea isu wird aL arc teR ae Se 43 34-54 32 25-40 
SVS SY cue hc CL Suri eee wybenD © 339 min. 339 min. 250 min. 250 min. 
a eae ee en ree 20 14-27 15 10-18 
Sutin ol ribe 12 Sudeie Nt laws Gein 19 14-24 14 10-18 


All torque values given in foot-pounds/newton-meters with dry fits unless otherwise specified. 
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Special Tools 


J-21787 — 8-7/8 AXLE 


PINION FRONT J-7817 — 7-9/16 AXLE J-8608 — 8-7/8 AXLE J-21786 — 8-7/8 AXLE J-8611-01 — 8-7/8 AXLE 
BEARING CUP PINION FRONT PINION REAR BEARING - PINION REAR PINION FRONT 
REMOVER BEARINGCUP INSTALLER CUP INSTALLER BEARING CUP REMOVER BEARING CUP INSTALLER 





J-8092 J-21784 — 8-7/8 
7-9/16 OR 8-7/8 AXLE AXLE DIFFERENTIAL J-21788 AXLE 
DRIVER HANDLE BEARING INSTALLER PINION OIL 
SEAL INSTALLER 
J-5223-20 


GAUGE J-5223-24 


ee ccaay eR eR EN 


7-9/16 OR 8-7/8 





AXLE 
PINION OIL J-22697 — 8-7/8 AXLE 
SEAL REMOVER REAR PINION BEARING J-9349 — 7-9/16 AXLE 





INSTALLER | PINION REAR BEARING 
CUP REMOVER 





J-9349 — 7-9/16 AXLE 
PINION REAR BEARING 
CUP REMOVER 

J-8001 

DIAL INDICATOR SET 








J-5223-4 feoes oF J-22661 — 8-7/8 
ARBOR DISC J-2498 — 7-9/16 OR AXLE SHAFT 
RBO 8-7/8 OIL SEAL INSTALLER 
AXLE SHAFT 
REMOVER 
Ke — J-7818 — 7-9/16 AXLE 
mcf PINION REAR BEARING 
J-8614-01 — 7-9/16 OR 8-7/8 AXLE CUP INSTALLER 
4 A gpmraerniit HOLDER AND REMOVER TOOL 
ore: te) ° 
rao, ~ 
RES J-2092 — 7-9/16 OR 8-7/8 
a 1644- J-22575 — 7-9/16 OR 8-7/8 AXLE END PLAY CHECKING TOOL 
J-1644-02 
THREAD PROTECTOR NUT SOCKET 
\' Sg. a 
7 SSN AT Ahn SAE 
\v t 
ey} ) ' 
Hy O 
” © iad 
© eel <= 
J-22888-02 — 7-9/16 J-1644-02 — 7-9/16 
OR 8-7/8 OR 8-7/8 AXLE J-9351 — 7-9/16 J-2100-02 — 7-9/16 
DIFFERENTIAL SIDE REAR FRONT BEARING DIFFERENTIAL BEARING 


BEARING PULLER HUB PULLER CUP REMOVER INSTALLER 
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DIFFERENTIAL OVERHAUL— 
TWIN-GRIP DIFFERENTIAL 


Page 
Assembly—8-7/8 Twin-Grip Differential 2E-30 
Cleaning and Inspection—8-7/8 Twin-Grip Differential 2E-29 
Disassembly—8-7/8 Twin-Grip Differential 2-28 
General 2E-25 


Page 

2E-27 
2E-33 
2E-32 
2E-25 


Service Check—All Twin-Grip Axles 
Special Tools 

Specifications 

Twin Grip Service 





GENERAL 


A Twin-Grip limited-slip differential is available as 
an option in all AMC axles. Two different Twin-Grip 
units are used. The 7-9/16 axle is equipped with an 
unloading cone type-unit. The 8-7/8 axle is equipped 
with a torque loading-type unit containing multiple disc 
clutch packs. 

The conventional type differential divides available 
torque equally between both driving wheels, causing the 
wheel with the least traction to slip first. 

Twin-Grip provides many times the torque of the slip- 
ping wheel to the driving wheel, however the unit is not 
a positive-lock type design and will release before exces- 
sive driving force can be directed to one rear wheel. 


Twin-Grip Operation—7-9/16 Axle 


Locking action in this unit is accomplished through 
unloading clutch cones (fig. 2E-31). The cones are spring 
loaded to allow adequate driving force at the high trac- 
tion wheel yet not interfere with steering characteristics 
or normal differential action. The locking action is pro- 
duced by spring load which is automatically increased 
by differential pinion reaction when wheel traction 
increases. 

Under extremely unbalanced traction conditions, such 
as with one wheel on dry pavement and the other on ice, 
wheel spin can occur if overacceleration is attempted. 
This spinnning produces a whirring sound caused by 
clutch overrun. This spinning condition or sound does 
not indicate failure of the unit. 

The spring load is calibrated to be rendered ineffective 
by variable torque; that is, when turning corners, the 
torque created by wheel travel differential will over- 
come the spring load. 


Twin-Grip Operation—8-7/8 Axles 


Locking action in this unit is accomplished through 
multiple dise clutch packs installed between the differ- 
ential side gears (fig. 2E-32). Belleville springs are used 
to maintain a constant preload on the clutches. 

The concentrically grooved clutch discs are splined to 
the differential side gears. The clutch discs are primar- 
ily engaged by preload pressure exerted on the discs by 
the Belleville springs. Locking action is increased by a 


reaction between the differential pinions and side gears 
when torque and traction increase. When one wheel is 
spinning, the clutch packs automatically transfer more 
torque to the wheel having the most traction. 

When turning corners, the torque created by wheel 
travel will overcome Belleville spring preload and per- 
mit normal differential action. 


TWIN-GRIP SERVICE 


7-9/16 Axle 


The Twin-Grip differential used in 7-9/16-inch axles is 
serviced as an assembly only. 

When replacement is required, follow the removal and 
installation procedures outlined in the Standard Differ- 
ential Overhaul section. DO NOT DISASSEMBLE THIS 
DIFFERENTIAL. 


CAUTION: After installing a Twin-Grip unit in the 
axle housing, do not attempt to rotate one axle shaft 
until both are in position. Rotating one axle shaft with- 
out the other axle shaft being installed will result in 
misalignment of the side gear hub and side gear splines 
and prevent installation of the second axle shaft. 


Always fill a Twin-Grip axle with AMC Rear Axle 
Lubricant or an equivalent limited slip axle lubricant 
only. Do not use lubricants containing sulfur at any 
time. 


WARNING: Do not use on-car type wheel balancers on 
the rear wheels of cars equipped with a Twin-Grip dif- 
ferential unless the wheel opposite the wheel being bal- 
anced is removed and the rear end of the car is raised. 


8-7/8 Axle 


The Twin-Grip differential used in 8-7/8 axles is com- 
pletely serviceable. The unit can be removed and dis- 
assenbled for inspection or overhaul if necessary. All of 
the service and overhaul procedures for the unit are 
contained in this section. Refer to the disassembly, 
cleaning and inspection, and assembly headings for 8- 
7/8 axle in this section. 
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Se ee ee ee 


. BOLT 


WASHER 


. AXLE SHAFT OIL SEAL 

. AXLE SHAFT BEARING SHIM 
. AXLE SHAFT BEARING CUP 

. AXLE SHAFT BEARING 

. AXLE SHAFT 

. AXLE SHAFT INNER OIL SEAL 
. NUT 

. AXLE HOUSING 

. COLLAPSIBLE SPACER 

. PINION BEARING CUP-FRONT 
. PINION BEARING-FRONT 

. PINION OIL SEAL 

. UNIVERSAL JOINT YOKE 

. PINION NUT 

. BREATHER 

- BREATHER HOSE 


- PINION DEPTH 


ADJUSTING SHIM 


. PINION BEARING CUP-REAR 
. PINION BEARING-REAR 

. PINION GEAR 

- RETAINER CLIP 

. DIFFERENTIAL SIDE GEAR 
. DIFFERENTIAL PINION SHAFT PIN 
. CLUTCH CONE 

. DIFFERENTIAL CASE 


. RING GEAR 
. DIFFERENTIAL BEARING 


. DIFFERENTIAL BEARING CUP 
. DIFFERENTIAL BEARING SHIM 
. DIFFERENTIAL BEARING CAP 
. DIFFERENTIAL BEARING CAP BOLT 
. AXLE HOUSING COVER GASKET 
. AXLE HOUSING COVER 








. AXLE IDENTIFICATION TAG 

- BOLT 

. AXLE HOUSING COVER FILL PLUG 

. WASHER 

. TWIN GRIP IDENTIFICATION TAG 

. DIFFERENTIAL CASE BOLT 

. WASHER 

- RING GEAR BOLT 

. DIFFERENTIAL CASE 

. CLUTCH CONE 

. DIFFERENTIAL SIDE GEAR 

. DIFFERENTIAL PINION THRUST WASHER 
48. 
. RETAINER CLIP 
50. 
. SPRING 

. DIFFERENTIAL PINION SHAFT 
. DIFFERENTIAL SERVICED 


DIFFERENTIAL PINION 


DIFFERENTIAL PINION SHAFT THRUST BLOCK 


AS ASSEMBLY ONLY. A50218 


Fig. 2E-31 Twin-Grip Ditferentlal—7-9/16 Axle (Serviced as an Assembly Only) 








AXLE 2E-27 


1. AXLE SHAFT 18. AXLE SHAFT OIL SEAL 34. DIFFERENTIAL PINION THRUST WASHER 
2. REAR AXLE HOUSING 19. AXLE SHAFT OIL SEAL RETAINER 35. DIFFERENTIAL PINION 
3. PINION FRONT BEARING CUP 20. WASHER 36. DIFFERENTIAL PINION SHAFT SNAP RING 
4. COLLAPSIBLE SPACER 21. BOLT 37. DIFFERENTIAL PINION SHAFT THRUST 
5. FILLER PLUG GASKET 22. RING GEAR BLOCK 
6. FILLER PLUG 23. DIFFERENTIAL BEARING 38. BOLT 
7. PINION OIL SEAL 24. DIFFERENTIAL BEARING CUP 39. HOUSING COVER 
8. UNIVERSAL JOINT YOKE 25. DIFFERENTIAL BEARING SHIM 40. STUD 
9. PINION NUT 26. DIFFERENTIAL BEARING CAP 41. WASHER 

10. FRONT PINION BEARING 27; BOLT 42. HOUSING COVER GASKET 

11. BREATHER (2) 28. CLUTCH PLATES 43. BOLT 

12. BREATHER HOSE 29. CLUTCH DISCS 44. DIFFERENTIAL CASE 

13. NUT 30. CLUTCH RETAINER CLIP 45. PINION GEAR 

14. AXLE SHAFT INNER OIL SEAL 31. CLUTCH BELLEVILLE 46. REAR PINION BEARING 

15. AXLE SHAFT BEARING SPRING 47. REAR PINION BEARING CUP 

16. AXLE SHAFT BEARING CUP 32. DIFFERENTIAL SIDE GEAR 48. PINION DEPTH ADJUSTING SHIM 

17. AXLE SHAFT BEARING SHIM 33. DIFFERENTIAL PINION SHAFT 
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Fig. 2E-32 Twin-Grip Differential—8-7/8 Axle 


Whenever diagnosis indicates that Twin-Grip service 
may be necessary, follow the removal/ 
installation/overhaul procedures outlined for standard 
differentials. Refer to the Standard Differential Over- 
haul section. 

Always fill a Twin-Grip axle with AMC Rear Axle 
Lubricant or an equivalent grade limited slip axle lubri- 


cant. Do not use axle lubricants containing sulphur at 
any time. 


SERVICE CHECK—ALL TWIN-GRIP AXLES 


The following procedure for checking the effectiveness 
of the unit should be performed before attempting re- 
pairs. This is necessary to avoid unnecessary dis- 
assembly or replacement. 

(1) Shift transmission into neutral. 
(2) Stop engine. 
(3) Raise one rear wheel only. 


2E-28 AXLE 


(4) Rotate axle shaft in forward direction using 
socket and torque wrench installed on axle shaft nut. If 
necessary, bend cotter pin to allow installation of socket. 

(5) Torque required to rotate axle shaft should be 70 
to 200 foot-pounds on 8-7/8 axle and 80 to 120 foot- 
pounds on 7-9/16 axles. 

(6) Torque readings not within specified range in- 
dicates need for repair or replacement. 

If repair or replacement of a Twin-Grip unit is re- 
quired, remove and install the unit as outlined in Differ- 
ential Overhaul-Standard Differential. Replace the unit 
used in 7-9/16 axles as an assembly. Repair the unit 
used in 8-7/8 axles as outlined in this section. 

To eliminate chatter from a Twin-Grip unit, drain the 
original lubricant from the axle housing and refill using 
AMC Rear Axle lubricant or equivalent limited slip gear 
lubricant. 


NOTE: It is necessary to rotate the rear wheels by 
hand to cause the lubricant in the Twin-Grip unit to 
drain properly. 


In the event the above procedure is not effective after 
200 miles of operation, it will be necessary to remove 
and service the unit. 


DISASSEMBLY—8-7/8 TWIN-GRIP DIFFERENTIAL 


NOTE: Refer to figure 2E-32 as a guide to parts identi- 
fication during service operations. 


(1) Mount one axle shaft in vise with splined end 
extending 2-3/4 inches above top of vise. Tighten vise 
firmly on shaft. Shaft will serve as holding fixture for 
drive gear removal and case disassembly. 
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Fig. 2E-33 Alng Gear Bolt Removal 


(2) Mount differential on axle shaft and remove 
ring gear bolts (fig. 2E-33). 
(3) Place shop towels over top of vise to protect ring 
gear teeth from being nicked when gear is removed. 
(4) Remove ring gear using brass drift and hammer 
(fig. 2E-16). 
(5) Remove differential from axle shaft and remove 
ring gear. 
(6) Remount differential case on axle shaft. 
(7) Tape shop towel around rear of case to prevent 
pinion shaft snap rings from flying out when removed. 
(8) Using two screwdrivers, push pinion shaft snap 
rings off shaft (fig. 2E-34). 
(9) Remove pinion shaft from case using hammer 
and punch (fig. 2E-35). 
(10) Remove thrust block. 
(11) Position Rotating Tools J-28781-3 and -6 in up- 
per differential side gear (fig. 2E-36). 
(12) Position Step Plate Tool J-23781-7 in lower side 
gear (fig. 2H-36). 
(18) Insert Forcing Screw Tool J-8626-2 downward 
through top of case and thread it into Gear Rotating 
Tool J-23781-3. 


NOTE: Before using the forcing screw, lubricate the 
screw threads with oil and apply a small daub of grease 
to the centering hole in the step plate before it is con- 
tacted by the forcing screw. 


(14) Install tool J-8646-2 so it centers in tool J-23781- 
7. Tighten forcing tool screw until differential side gears 
move away from pinion gears to relieve load between 
gears. 

(15) Remove conical washers using 0.030-inch (0.7620 
mm) shim stock (fig. 2E-87). 





Fig. 2E-34 Pinion Shaft Snap Ring Removal 


AXLE 2E-29 








A41451 





Fig. 2E-35 Pinion Shaft Removal 


(16) Loosen and tighten Forcing Screw Tool J-8646-2 
until very slight movement of differential pinions is 
detected. 

(17) Insert pawl of gear rotating tool handle between 
two differential side gear teeth (fig. 2E-38). Pull on 
handle so upper gear will rotate and force pinions to 
rotate. Continue pulling tool handle until it stops 
against case. 

(18) Remove pawl from between gear teeth and re- 
peat previous step until pinions can be removed. 


NOTE: When attempting to rotate the differential side 
gear, adjust the forcing screw by very slightly tight- 
ening or loosening it until the required load is applied to 
the Belleville springs, allowing the side gears and pin- 
tons to rotate. 


(19) Retain upper differential side gear and clutch 
pack in case by hand while removing forcing screw. 
Remove tools, differential side gear and clutch pack, 

(20) Remove case from axle shaft, and remove re- 
maining differential side gear and clutch pack from 
case. Remove retainer clip from both clutch packs to 
allow separation of plates and discs (fig. 2E-89), 


NOTE: When inspecting the clutch plates, discs, and 
retainer clips, keep these parts in the same order as 
when removed. 


CLEANING AND INSPECTION—8-7/8 TWIN-GRIP 
DIFFERENTIAL 


The clutch plates, clutch discs, retainer clips, and side 
gears must be cleaned with shop towels only. Do not 
immerse these parts in solvent at any time. Wipe them 


clean using lint-free shop towels or paper towels only. 
All other Twin-Grip differential components may be 
cleaned using solvent. Be sure to dry any parts cleaned 
in solvent thoroughly. 







FORCING 
SCREW 
TOOL 
J-8646-2 ie 
; ROTATING 
TOOL 


J-23781-6 







ROTATING 
TOOL 
J-23781-3 






STEP PLATE 
TOOL 
J-23781-7 
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Fig. 2E-36 Installing Gear Rotating Tools 


0.030-INCH | 
FEELER GAUGE 
BLADE 


Fig. 2E-37 Conical Washer Removal 
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WERE eee a a aaa a ESI | 





TOOL 
J-23781-3 
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Fig. 2E-38 Rotating Gears 
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Fig. 2E-39 Side Gear and Clutch Pack Removal/Installation 


Inspection 


Clutch Pack 


If any components in either clutch pack is scored or 
exhibits excessive wear, both clutch packs must be re- 
placed as assemblies. 


Differential Gears and Pinion Shaft 


The mating surfaces of these parts should be checked 
for excessive wear or cracks. The external teeth on the 
side gears, which retain the clutch packs, must also be 
checked for wear or cracks. If replacement of any one 
component is required, the side gears, pinions, thrust 
washers, and pinion shaft must all be replaced also. 


Thrust Block 


Replace the thrust block if cracks, or excessive wear 
on the ends of the block are evident. If the block is 
replaced, be sure to correct axle shaft end play at 
assembly. 


Differential Case 


Replace the case if cracked, worn, or damaged in any 
way. If scoring, wear, or metal pickup is evident on the 
thrust washer surfaces, replace the case. 


ASSEMBLY—8-7/8 TWIN-GRIP DIFFERENTIAL 


(1) Lubricate all parts with AMC Rear Axle Lubri- 
cant, or equivalent limited slip axle lubricant. 

(2) Assemble clutch plates and discs on differential 
side gear splines (fig. 2E-40). Be sure to Lubricate each 
part with specified gear lubricant. 


PLATES 


BELLEVILLE 
SPRING 





DIFFERENTIAL 
SIDE 
GEAR A41456 


DISCS 


Fig. 2E-40 Clutch Pack Assembly Sequence 


(3) Install retainer clips on clutch plate ears. Be 
sure clips are completely seated. 

(4) Mount differential case on axle shaft (fig. 2E- 
38). 

(5) Install one assembled clutch pack and side gear 
in case. Be sure clutch pack remains engaged in side gear 
splines and that retainer clips are completely seated in 
case pockets. 

CAUTION: When mounting the case on the axle shaft, 
be sure that the differential side gear splines are aligned 


with the aale shaft splines. Also, be sure that the clutch 
pack is still properly seated in the case. 


AXLE 2E-31 


a SILO T STE IS SSC 


(6) Install remaining clutch pack and side gear. Be 
sure clutch pack remains engaged in side gear splines 
and that retainer clips are completely seated in case 
pockets. 


(7) Install Step Plate Tool J-23781-7 in lower side 
gear. Apply small daub of grease to centering hole of 
step plate tool. 


(8) Position gear rotating tools in upper side gear 
(fig. 2E-36). 


(9) Hold gear and rotating tools in position by hand, 
insert Forcing Screw Tool J-8646-2 through top of case, 
and thread screw into Tool J-23781-6 (fig. 2E-36). 


(10) Position differential pinions exactly as shown in 
figure 2E-37. Be sure shaft bores in pinions are aligned. 
Hold gears in place by hand. 


(11) Tighten forcing screw to compress clutch pack 
Belleville springs and provide clearance between differ- 
ential pinion and side gear teeth. 


(12) Hold pinions in place and insert pawl of rotating 
tool handle between two teeth of one side gear (fig. 2E- 
38). Pull handle to rotate side gear and rotate pinions 
into case. 


NOTE: If necessary, adjust the forcing screw by very 
slightly loosening or tightening it until the required load 
is applied to the Belleville springs. 


(13) Pull rotating tool handle until it hits gear. Re- 
move pawl from gear teeth and reposition handle and 
pawl. Repeat operation until shaft bores in pinions are 
aligned with shaft bores in case. 


(14) Tighten forcing screw just enough to provide 
clearance for conical-shape pinion washers. 


(15) Lubricate both sides of pinion washers with 
specified lubricant. 


(16) Press washers into place using small screw- 
driver (fig. 2E-41), Be sure holes in washers and shaft 
bores in pinions are aligned with shaft bores in case. 


(17) Remove forcing screw, rotating tools, and step 
plate. 


(18) Install axle shaft thrust block. 








Conical Washer Installation 


Fig. 2E-41 
(19) Lubricate pinion shaft with specified lubricant 
and install shaft. Be sure shaft snap ring grooves are 
exposed to permit snap ring installation (fig. 2E-42). 
(20) Install pinion shaft snap rings. 
(21) Remove differential assembly from axle shaft. 


(22) Position ring drive gear on differential case. 


(23) Align ring gear and case bolt holes and install 
ring gear bolts finger-tight. 


(24) Remount differential assembly on axle shaft. 


(25) Tighten ring gear bolts alternately and evenly to 
105 foot-pounds (142.8 Nm) torque. 
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Fig. 2E-42 Pinion Shaft Installation 
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SPECIFICATIONS 


Axle Specifications 


7-9/16 Inch Dia. 
Ring Gear Axle 


(USA)* (Metric) ** 
er ot \el WAM Ba 7 ots eer Wik Cho,dcn oO GR oweoks.o)o See 3 pts. 1.4 liters 
PinlonDepth standarcisatting (Shims)! smcm nent gs. 6 a wa we 2.095 inches 53.21 
Pinion Bearing Preload (Collapsible Sleeve), ......... 000 ee eee tte ens 15-25 in-lb 2-3 N-m 
Ringiand binion Backlash (Shim) menial neRMIR DMN, ey a a we tw .005-.009 inch 

(008 inch desired) 
DitterentialiBearinalPreloaai(Shims)) . an. eo, oeeteemenol eles «1» vs vets oo .008 inch 
DitterentlaliGasei races RUNGUtmmeR nee Tatain ad RMI tI 5) oliec voce cars. v. asl eies .002 inch max, 


.004-,008 inch 
(,006 inch desired) 
1-3/16 inch 30.16 
0.000-0.007 inches 


Pee Re APL ae AVS ie) Sek ROMO TOTERIRe) Ae) pete! 0) 8 0k of @ cer ve 


* Add inches unless otherwise specified. 
**Add mm unless otherwise specified, 


Torque Specifications 


8-7/8 Inch Dia. 
Ring Gear Axle 
(USA)* (Metric) ** 
4 pts, 1,9 liters 
2.547 inches 64.69 
17-28 in-lb 2-3 N-m 
.013-0,23 
(0.20 preferred) 
0.20 
0.05 max. 
0.10-0.20 
(0.15 preferred) 
1-5/16 inch 33.34 
0,000-0.018 mm 
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Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N:m) 

Service In-Use 

Set-To Recheck 

Torque Torque 
Brake Tubing-to-Rear Wheel Brake Cylinder... ......000ce ee vv uuueus 11 10-12 
Differential Bearing Bolt (8-7/8-inch Axle) .........000 cue eee euves 118 109-129 
Differential Bearing Bolt (7-9/16-inch Axle)... ..... 04 eevee eevee eens 77 71-91 
Ring) Gear-to-Case’ Bolt) (8:7/8-inchyAxle) 9... 098s es oss ee oe 142 129-156 
Ring Gear-to-Case Bolt (7-9/16-inch Axle) ........c00cce er evvvvcas 71 57-88 
Rear Brekesupport Plate ScrawiNut, . cl cceradiescien dys «6. soc ce 43 34-54 
Fear WheelltUb-to-AxleishattiNut 4... 10. eve oneness cares es 339 min 339 min. 
Axle CoverScrew say. mewn Macc 5. s ciond Googe eee GML Gos Gish v bly Sw Goa 20 14-27 
Clamp/Strapieol Cue asain: emetic oie ci 4 a eatin NN sos: cases 19 14-24 


All torque values given in foot-pounds/newton-meters with dry fits unless otherwise specified. 


USA (ft.Ibs.) 


Service In-Use 
Set-To Recheck 
Torque Torque 
97 in-lb 90-105 in-lb 
87 80-95 
57 52-67 
105 95-115 
52 42-65 
32 25-40 
250 min 250 min. 
15 10-18 
14 10-18 
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Special Tools 





a 


— 


J-21787 — 8-7/8 AXLE 


J-21786 — 8-7/8 AXLE 


J-8611-01 — 8-7/8 AXLE 


J-7817 — 7-9/16 AXLE 
PINION FRONT 


PINION FRONT 
BEARING CUP 
REMOVER 


BEARING CUP INSTALLER 


J-8608 — 8-7/8 AXLE 
PINION REAR BEARING 
CUP INSTALLER 


PINION REAR 
BEARING CUP 
REMOVER 


PINION FRONT 
BEARING CUP 
INSTALLER 


camara 


J-8092 
7-9/16 OR 8-7/8 AXLE 


wey 





DRIVER HANDLE 


J-9233 (J-7583) — 
7-9/16 OR 8-7/8 
AXLE 

PINION OIL 
SEAL REMOVER 


tl 


J-5223-20 


GAUGE J-5223-24 





J-21784 — 8-7/8 
AXLE DIFFERENTIAL 
BEARING INSTALLER 





J-22697 — 8-7/8 AXLE 
REAR PINION BEARING 


J-21788 — 7-9/16 OR 8-7/8 
AXLE PINION OIL 
SEAL INSTALL=R 






J-9349 — 7-9/16 AXLE 
PINION REAR BEARING 


6 


] INSTALLER 


J-9349 — 7-9/16 AXLE 
PINION REAR BEARING 
CUP REMOVER 


J-8001 
DIAL INDICATOR SET 


ra 


er é 
= = 
> Lj 





J-5223-4 
ARBOR 


J-6381 OR 
J-5223-23 
DISC 


J-8614-01 — 7-9/16 OR 8-7/8 AXLE 
HOLDER AND REMOVER TOOL 


meme 


J-22575 — 7-9/16 OR 8-7/8 AXLE 
NUT SOCKET 


i es) 
ae “ 


J-1644-02 
THREAD PROTECTOR 


A. 


J-9351 — 7-9/16 AXLE 
PINION FRONT BEARING 
CUP REMOVER 


~ 4 J-23781-7 y 
4 ) 
rs ) 4 STEP PLATE 
J-22888-02 — 7-9/16 J-1644-02 — 7-9/16 
OR 8-7/8 AXLE OR 8-7/8 AXLE J-8646-2 
DIFFERENTIAL SIDE REAR FORCING [Mf J-23781-3 
BEARING PULLER HUB PULLER SCREW GEAR ROTATIN 








CUP REMOVER 


J-2498 — 7-9/16 OR 
AXLE SHAFT 
REMOVER 





J-22661 — 8-7/8 
AXLE SHAFT 
OIL SEAL INSTALLER 


(8) 


J-7818 — 7-9/16 AXLE 
PINION REAR BEARING 
CUP INSTALLER 


Tie ‘ z 


J-2092 — 7-9/16 OR 8-7/8 AXLE 
END PLAY CHECKING TOOL 


TE 
(ON ae aR iC ARR 


J-2995 — 7-9/16 AXLE 
PINION REAR BEARING INSTALLER 





J-2100-02 — 7-9/16 AXLE 
DIFFERENTIAL BEARING 


G TOOL INSTALLER 
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GENERAL INFORMATION 
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GENERAL 


AMC cars are equipped with full-floating sliding cali- 
per front disc brakes and duo-servo self energizing rear 
drum brakes. 

The front disc brake caliper used on Matadors has a 
3.1 inch (7.8 em) diameter piston. The caliper used on 
Pacer, Gremlin, Concord and AMX models has a 2.6 inch 
(6.6 cm) diameter piston. 

Nine inch (22.8 em) diameter rear drum brakes are 
used on four-cylinder Gremlins. Ten inch (25.4 em) di- 
ameter rear drum brakes are used on all other models. 

A dual reservoir master cylinder is used for all appli- 
cations. The Matador master cylinder has a 1.125 inch 
(28.5 mm) bore. The master cylinder used on Pacer, 
Gremlin, Concord and AMX models has a metric bore of 
24 mm (0.94 inch). 

Power brakes are standard equipment on all Matadors 
and are available as an option on all other models. Two 
power units are used. A nine and one-half inch, step 
tandem dual-diaphragm power unit is used on Mata- 
dors. An eight inch single diaphragm power unit is used 
on all other models. Refer to the Brake Size Chart for 
individual application and brake sizes. 
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Parking Brake Lever Assembly Replacement 2F-14 
Service Brake Adjustment 2F-17 
Special Tools 2F-19 


Specifications 2F-19 oe 


Four-cylinder Gremlins are equipped with a com- 
bination pressure differential/rear brake proportioning 
valve. Pacer, Gremlin, Concord, AMX and Matador 
models use a pressure differential valve only. 


DIAGNOSIS 


Brake System preliminary diagnosis procedures are 
outlined in Preliminary Diagnosis Guides A and B. Use 
Guide A for all cars. Use Guide B for cars equipped with 
power brakes and only after completing the steps out- 
lined in Guide A. 

The procedures outlined in Guides A and B are pro- 
vided as a method for determining the general problem 
area. After the general problem area has been defined, 
use the Service Diagnosis Charts to determine the spe- 
cific causes of a particular brake problem. 


BRAKELIGHT SWITCH 


The brakelight switch is actuated by the brake pedal 
(fig. 2F-1). The switch is mounted on the pedal in tan- 
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Brake Size Chart 


Master Cylinder Bore Size 





Brake Size 


Power Unit Braking Area 





Non Power Power 


Wheel Cylinder 
: Bore Size 
Series | 


Type (Square Inches) 


Front Rear 











Four-Cylinder 











| Sak t 
24 MM 10.27 x .88 Disc} 9 x 2.00 Drum Single Diaphragm 
















































Sa 875 _ 
Matador Six & Eight ‘ 
wtggON iegiae” | ee fee, + | 


*Power Brakes are standard equipment on Matador Models. 





dem with the master cylinder push rod and is not adjust- 
able. The switch and push rod are connected to the brake 
pedal by a bolt and locknuts. Bushings are used in the 
push rod eye and switch for smooth operation. 


Removal 


(1) On Gremlin, Concord, and AMX models, remove 
package tray if equipped. 

(2) On Pacer models, remove steering column tube 
cover and intermediate duct (under dash) if equipped 
with air conditioning. 

(8) Disconnect wires at brakelight switch. 

(4) Remove stamped nut and locknut from brake 
pedal bolt. Discard stamped nut and locknut. 

(5) Remove brake pedal bolt and spacers. 

(6) Push brakelight switch bushing out of master 
cylinder push rod bushing and remove switch. 

(7) Remove bushing from master cylinder push rod 
eye. Note position of bushing for assembly reference. 

(8) Inspect brake pedal bolt and all bushings. Re- 
place bushings if worn, cracked, or galled. Replace bolt if 
threads are torn, galled, or worn or if non-threaded 
surface is worn, grooved, or galled. 


Installation 


(1) Install bushing in master cylinder push rod eye 
(fig. 2F-1), 

(2) Install brakelight switch on push rod and insert 
switch bushing through switch and push rod bushing 
(fig. 2F-1). 

(8) Install spacers on each end of switch bushing. 


Pacer Six & Eight- 
Gremlin BLAS 2.6 812 24 MM 24 MM 10.80 x .88 Disc}10 x 1.75 Drum | Single Diaphragm 103.3 
Cylinder 
Concord 
AMX Six-Cylinder 2.6 812 24 MM 24 MM 10.80 x .88 Disc | 10 x 2.50 Drum Single Diaphragm 136.5 
Eight-Cylinder | 2.6 812 24 MM 24 MM_ |10.30 x.88 Disc |10 x 1.75 Drum | Single Diaphragm 103.3 
Matador Six & Eight- 4 : 
evince Sil 875 1.125 Disc 10 x 2.50 Drum | Tandem Diaphragm 136.5 
Matador Six & Eight- 
Goltader ie ese Disc 10 x 2.50 Drum | Tandem Diaphragm 136.5 


Hees Disc 10 x 2.50 Drum | Tandem Diaphragm 136.5 
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(4) Position assembled switch and push rod on 
brake pedal and install brake pedal bolt. 


CAUTION: There are two mounting bolt holes in the 
brake pedal. On cars without power brakes, install the 
bolt in the upper hole. On cars with power brakes, install 
the bolt in the lower hole. 








BRAKE 
SS PEDAL 
Q]-«— SUPPORT 
fs BRACKET 
PIVOT BOLT 
LOCKNUT 
al 
BRAKE 
PEDAL 
BOLT he BO CER 
STAMPED CYLI 
NUT SPACER PUSH ROD 
BRAKELIGHT 


BOLT 
LOCKNUT 


BRAKE ab Ri ome | 


SWITCH BUSHIN 
BRAKE 
PEDAL 
BOLT 


PUSH 
BRAKELIGHT | Rop 
G 


SPACER 


BRAKE PEDAL PAD 70167 


Fig. 2F-1 Brake Pedal and 
Brakelight Switch—Automatic Transmission 








BRAKES 2F-3 


ETE LET Fh I LE RT ILE RIE CE LELELY LEAT DCE CL oO IER BEES Sy CAE” 





reverse stops. 


If pedal is firm and maintains 
Position, and car does not have 


power brakes. 


Road test car. If problem still 
exists, see Service Diagnosis. 







Adjust brakes by making 10 to 15 hard brake 
applications alternating between forward and 











Brake Diagnosis Guide A—All Cars 







Test 1 


Road test to confirm customer's description. Make several 
brake applications at about 20 mph to determine if car 
stops evenly and smoothly. Also check brake warning light 
operation by observing whether bulb lights during engine 
cranking. 










Test 2 








Check master cylinder fluid level. 









Diagnosis. 







Test 3 


Depress brake pedal and hold foot Pressure on 
Pedal. If car is equipped with power brakes, 
stop engine and deplete all vacuum reserve in 
system. Hold pressure for three minutes. 












If pedal gradually falls away and the 
brake warning light comes on under 
foot pressure, the hydraulic system 

is defective. 






See Service Diagnosis 






If fluid level and type are correct. 


If low, contaminated, or if pedal has a spongy 
feel when applying the brakes. 





Bleed system. 


If unable to ‘sleed system properly, see Service 





If pedal is firm and main- 
tains position, and car has 


Power brakes, continue 
with Guide B. 
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Brake Diagnosis Guide B—Cars With Power Brakes Only 


‘Test 4 


With engine stopped and transmission in neutral, apply 
brakes several times to deplete all vacuum reserve in system. 
Depress brake pedal, hold light foot pressure on pedal, and 
start engine. 
















If no action is felt, vacuum system is not functioning. 
Inspect vacuum system components for loose, broken, 
collapsed vacuum hose; faulty check valve; restriction 

in vacuum hose, fitting or manifold port. 


If the vacuum system is operating, pedal will 
tend to fall away under foot pressure, and less 
pressure will be required to hold pedal in applied 
Position. 


See Service Diagnosis 


Test 5 


With engine running and brakes off, run to 
medium speed and turn off ignition,immediately 
closing throttle. This builds up vacuum. Wait 
no less than ninety seconds, then try brake action. 





If vacuum-assisted for two or more applications. If not vacuum-assisted for two or more 


applications, vacuum system is restricted 
or leaking or vacuum check valve is faulty. 


See Service Diagnosis. 


Road test car. If problem still exists, see 
Service Diagnosis. 
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Condition 


LOW BRAKE PEDAL 
(Excessive pedal travel 


required to apply brake) 


LOW BRAKE PEDAL 
(pedal may go to floor 
under steady pressure) 


LOW BRAKE PEDAL 
(pedal goes to floor 
on first application — 
o.k. on subsequent 
applications) 


FADING BRAKE 
PEDAL (pedal falls 
away under steady 
pressure) 


(1) 


(2) 


(3) 
(4) 


(1) 


(2) 


(3) 


(1) 


(2) 


Service Diagnosis 


Possible Cause 


Excessive clearance between rear 
linings and drums caused by 
inoperative automatic adjusters. 


Worn rear brake lining. 


Bent, distorted brakeshoes. 
Caliper pistons corroded. 


Leak in hydraulic system. 


Air in hydraulic system. 


Incorrect or non-recommended 
brake fluid (fluid boils away at 
below normal temp.). 


Disc brakeshoe (pad) knock back; 
shoes push caliper piston back 

into bore. Caused by loose wheel 
bearings or excessive lateral runout 
of rotor (rotor wobble). 


Calipers sticking on abutment 
surfaces of caliper and anchor 
plate. Caused by buildup of dirt, 
rust, or corrosion on abutment 
surfaces. 


Leak in hydraulic system. 


Master cylinder piston seals worn, 
or master cylinder bore is scored, 
worn or corroded. 


(1) 


(2) 


(3) 
(4) 


(1) 


(2) 


(3) 


(1) 


(2) 


(1) 


(2) 


BRAKES 2F-5 


Correction 


Make 10 to 15 alternate for- 
ward and reverse brake stops to 
adjust brakes. If brake pedal 
does not come up, repair or re- 
place adjuster parts as necessary. 


Inspect and replace lining if worn 
beyond minimum thickness 
specification. 


Replace brakeshoes in axle sets. 
Repair or replace calipers. 


Fill master cylinder to within 
1/4-inch of rim; have helper apply 
brakes and check calipers, wheel 
cylinders, differential valve, tubes, 
hoses and fittings for leaks. Repair. 
or replace parts as necessary. 


Bleed air from system. Refer to 
Brake Bleeding. 


Flush hydraulic system with clean 
brake fluid. Refill with correct- 
type fluid. 


Adjust wheel bearings and check 
lateral runout of rotor(s). Refinish 
rotors if runout is over limits. 
Replace rotor if refinishing would 
cause rotor to fall below minimum 
thickness limit of 1.12-inches for 
Matador or 0.81-inch for Pacer, 
Gremlin, Concord, AMX. 


Clean abutment surfaces and 
lubricate surfaces with molydi- 
sulphide grease. 


Fill master cylinder reservoirs to 
within 1/4-inch of rim; have helper 
apply brakes, check calipers, 

wheel cylinders, differential 

valve, tubes, hoses, and fittings 

for leaks. Repair or replace parts 
as necessary. 


Repair or replace master cylinder. 
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Condition 


DECREASING BRAKE 
PEDAL TRAVEL (pedal 
travel required to apply 
brakes decreases and 
may be accompanied by 
hard pedal) 


SPONGY BRAKE 
PEDAL (pedal has 
abnormally soft, 
springy, spongy feel 
when depressed) 


HARD BRAKE PEDAL 
(excessive pedal pressure 
required to stop car. 
May be accompanied 

by brake fade) 


(1) 


(2) 


(3) 


(1) 


(2) 
(3) 


(1) 


(2) 


(3) 


(4) 


Service Diagnosis 


Possible Cause 


Caliper or wheel cylinder pistons 
sticking or seized. 

Master cylinder compensator 
ports blocked (preventing fluid 
return to reservoirs) or pistons 
sticking or seized in master 
cylinder bore. 

Power brake unit binding 
internally. 


Air in hydraulic system. 


Brakeshoes bent or distortedj 


Brake lining not yet seated to 
drums and rotors. 


Loose or leaking power brake 
unit vacuum hose. 


Brake lining contaminated by 
grease or brake fluid. 


Incorrect or poor quality brake 
lining. 
Bent, broken, distorted brakeshoes. 


(1) 


(2) 


(1) 


(3) 


(1) 
(2) 


(3) 


(4) 


Correction 


Repair or replace calipers, or 
wheel cylinders. 


Repair or replace master cylinder. 


Test unit as follows: 


(a) 


Shift transmission into 
neutral and start engine. 
(b) Increase engine speed to 
1500 RPM, close throttle 
and fully depress brake 
pedal. 

(c) Slowly release brake pedal 
and stop engine. 


(d) Have helper remove vacuum 
check valve and hose from 
power unit. Observe for 
backward movement of 
brake pedal. 

(e) If pedal moves backward, 
power unit has internal bind — 


replace power unit. 


Bleed brakes. Refer to Brake 
Bleeding. 


Replace brakeshoes. 
Burnish brakes. 


Tighten connections or replace 
leaking hose. 


Determine cause of contamination 
and correct. Replace contaminated 
brake lining in axle sets. 


Replace lining in axle sets. 


Replace brakeshoes and lining. 
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Condition 


HARD BRAKE PEDAL 
(continued) 


(6) 
(7) 


(8) 


(9) 


Service Diagnosis 


Possible Cause 


(5) Calipers binding or dragging on 


anchor plate. Rear brakeshoes 
dragging on support plate. 


Rear brake-drum(s) bell mouthed, 


flared, or barrel shaped (distorted). 


Caliper, wheel cylinder, or master 
cylinder pistons sticking or seized. 


Power brake unit vacuum check 
valve malfunction. 


Power brake unit has internal bind. 


(10) Master cylinder compensator ports 


(at bottom of reservoirs) blocked 
by dirt, scale, rust, or have small 
burrs (blocked ports prevent fluid 
return to reservoirs). 


(5) 


(6) 


(7) 


(8) 


(9) 


Correction 


Sand or wire brush anchor plate 
and caliper abutement surfaces 
and lubricate surfaces lightly. 
Clean rust or burrs from rear 
brake support plate ledges and 
lubricate ledges. 


NOTE: If ledges are deeply 
grooved or scored, do not attempt 
to sand or grind them smooth — 
replace support plate. 


Replace rear drum(s). 


Repair or replace parts as 
necessary. 


Test valve as follows: 


(a) Start engine, increase engine 
speed to 1500 RPM, close 
throttle and immediately 
stop engine. 


(b) Wait at least 90 seconds then 
try brake action. 


(c) If brakes are not vacuum 
assisted for 2 or more appli- 
cations, check valve is faulty. 


Test unit as follows: 


(a) With engine stopped, apply 
brakes several times to ex- 
haust all vacuum in system. 


(b) Shift transmission into 
neutral, depress brake pedal 
and start engine. 


(c) If pedal falls away under 
foot pressure and less pres- 
sure is required to hold pedal 
in applied position, power 
unit vacuum system is work- 
ing. Test power unit as out- 
lined in item (3) under 
Decreasing Brake Pedal 
Travel. If power unit exhibits 
bind condition, replace 
power unit. 


(10) Repair or replace master cylinder. 


CAUTION: Do not attempt to 
clean blocked ports with wire, 
pencils, or similar implements. 
Use compressed air only. 
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Condition 


HARD BRAKE PEDAL 
(continued) 


GRABBING BRAKES 
(severe reaction to 
brake pedal pressure) 


BRAKES GRAB, PULL; 
OR WON’T HOLD IN 
WET WEATHER 


Service Diagnosis 


Possible Cause 


(11) Brake hoses, tubes, fittings 
clogged or restricted. 


(12) Brake fluid contaminated with 
improper fluids (motor oil, trans- 
mission fluid, or poor quality 
brake fluid) causing rubber com- 
ponents to swell and stick in bores. 


(1) Brake lining(s) contaminated by 
grease or brake fluid. 


(2) Parking brake cables incorrectly 
adjusted or seized. 


(3) Power brake unit binding inter- 
nally. 


(4) Incorrect brake lining or lining 
loose on brakeshoes. 


(5) Brakeshoes bent, cracked, 
distorted. 


(6) Caliper anchor plate bolts loose. 


(7) Rear brakeshoes binding on 
support plate ledges. 


(8) Rear brake support plates loose. 


(9) Caliper or wheel cylinder piston 
sticking or seized. 


(10) Master cylinder pistons sticking or 
siezed in bore. 


(11) Master cylinder compensator ports 
(at bottom of reservoirs) blocked 
by dirt, scale, rust, or have small 
burrs (blocked ports prevent fluid 
return to reservoirs). 


(1) Brake lining water soaked. 


(2) Rear brake support plate bent 
allowing excessive amount of 
water to enter drum. 


Correction 


(11) Use compressed air to check or 
unclog parts. Replace any dam- 
aged parts. 

(12) Replace all rubber components 
and hoses. Flush entire brake 
system. Refill system with AMC 
brake fluid or equivalent. 


(1) Determine and correct cause of 
contamination and replace brake- 
shoes and lining in axle sets. 

(2) Adjust cables. Replace seized 
cables. 

(3) Test unit as outlined in item (3) 
under Decreasing Brake Pedal 
Travel. If unit has internal bind, 
replace unit. 


(4) Replace brakeshoes in axle sets. 
(5) Replace brakeshoes in axle sets. 


(6) Tighten bolts. 

(7) Clean and lubricate ledges. 
Replace support plate(s) if 
ledges are deeply grooved. Do 
not attempt to smooth ledges 
by grinding. 

(8) Tighten mounting bolts. 

(9) Repair or replace parts as 
necessary. 


(10) Repair or replace master cylinder. 


(11) Repair or replace master cylinder. 


CAUTION: Do not attempt to 
clean blocked ports with wire, 
pencils, or similar implements. 
Use compressed air only. 


(1) Drive car with brakes lightly 
applied to dry out lining. If 
problem persists after lining 
has dried, replace brakeshoe 
lining in axle sets. 


(2) Replace support plate. 
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Condition 


DRAGGING BRAKES 
(slow or incomplete 
release of brakes) 


CAR PULLS TO ONE 
SIDE WHEN BRAKES 
ARE APPLIED 


Possible Cause 


(1) 
(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 
(9) 


Service Diagnosis 


Brake pedal binding at pivot. 


Power brake unit has internal bind. 


Parking brake cables incorrectly 
adjusted or seized. 


Rear brakeshoe return springs 
weak or broken. 


Automatic adjusters malfunc- 
tioning. 


Caliper, wheel cylinder or master 
cylinder pistons sticking or seized. 


Master cylinder compensating 
ports blocked (fluid does not 
return to reservoirs). 


Incorrect front tire pressure. 


Incorrect front wheel bearing 
adjustment or worn — damaged 
wheel bearings. 


Brakeshoe lining on one side 
contaminated. 


Brakeshoes on one side bent, 
distorted, or lining loose on shoe. 


Support plate bent or loose on 
One side. 


Brake lining not yet seated to 
drums and rotors. 


Caliper anchor plate loose on one 
side. 


Caliper piston sticking or seized. 
Brakeshoe linings watersoaked. 


(10) Loose suspension component 


attaching or mounting bolts, 
incorrect front end alignment. 
Worn suspension parts. 


(11) Corrosion or dirt buildup on 


abutment (sliding) surfaces or 
caliper and anchor plate. 


(1) 
(2) 


(3) 
(4) 
(5) 
(6) 


(7) 


(1) 


(2) 


(3) 


(4) 
(5) 
(6) 
(7) 


(8) 
(9) 


Correction 


Free up and lubricate. 


Inspect for internal bind as outlined 
in item (3) under Decreasing Brake 
Pedal Travel. Replace unit if inter- 
nal bind exists. 


Adjust cables. Replace seized 
cables. 


Replace return springs. Replace 
brakeshoe if necessary in axle sets. 


Repair or replace adjuster parts 
as required. 


Repair or replace parts as 
necessary. 


Use compressed air to clear ports. 
Do not use wire, pencils, or 
similar objects to open blocked 
ports. 


Inflate to recommended cold 
(reduced load) inflation pressures. 


Adjust wheel bearings. Replace 
worn, damaged bearings. 


Determine and correct cause of 
contamination and replace 
brakeshoe lining in axle sets. 


Replace brakeshoes in axle sets. 
Tighten or replace support plate. 
Burnish brakes. 

Tighten anchor plate bolts. 
Repair or replace caliper. 


Drive car with brakes lightly 
applied to dry linings. 


(10) Tighten suspension bolts. Replace 


worn suspension components. 
Check and correct alignment as 
necessary. 


(11) Remove caliper and clean abutment 


(sliding) surfaces using wire brush 
and crocus cloth and apply light 
film of molydisulphide grease to 
abutment surfaces. 
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Service Diagnosis 


Condition 
CHATTER OR Front wheel bearings loose. 
SHUDDER WHEN Brakeshoes distorted, bent (2) 
BRAKES ARE 


APPLIED (pedal 
pulsation and roughness 
may also occur) 


Possible Cause 


contaminated, or worn. 


Correction 


(1) Adjust wheel bearings. 


Replace brakeshoes in axle sets. 


Caliper anchor plate or support (3) Tighten mounting bolts. 
plate loose. 


Excessive thickness variation or (4) Refinish or replace rotors in 

lateral run out of rotor(s). axle sets. 

Rear drums(s) out of round, or (5) Refinish or replace drums if out 

have hard spots. of round. Replace drums with 
hard spots. 

Strut rods loose or bushings worn. (6) Tighten jam nuts or replace 
bushings. 


NOISY BRAKES 
(squealing, clicking, 
scraping sound when 
brakes are applied) 


shoes. 


Bent, broken, distorted brake- (1) 


Brake lining worn out — shoes (2) 
contacting drum or rotor. 


Replace brakeshoes in axle sets. 


Replace brakeshoes and lining in 
axle sets. Refinish or replace 
drums or rotors. 


Broken or loose holdown or (3) Replace parts as necessary. 


return springs. 


Rough or dry drum brake support (4) Lubricate support plate ledges. 


plate ledges. 


Cracked, grooved, or scored (5) Replace rotor(s) or drum(s). 


rotor(s) or drum(s). 


PULSATING BRAKE 
PEDAL 


Out of round drums or excessive (1) 
thickness variation or lateral 


Replace brakeshoes and lining in 
axle sets if necessary. 


Refinish or replace drums or 
rotors. 


runout in disc brake rotor(s). 


Bent rear axle shaft 


(5) Install brake pedal bolt locknut and stamped 
nut. Tighten locknut to 35 foot-pounds (47.4 Nm) torque 
and stamped nut to 75 inch-pounds (8.4 Nm) torque. 


CAUTION: Whenever the brake pedal bolt is removed 
or replaced during service operations, a replacement 
locknut and stamped nut must be installed. Do not reuse 
the nuts at any time and do not substitute any other 
type of fastener. 


(6) Connect wires to brakelight switch. 





(2) Replace axle shaft. 


60354F 


(7) Check switch operation. Press and release brake 
pedal several times. Brakelights should illuminate at 
approximately first 1/2 inch (12.7 mm) of pedal travel 
and go out when pedal is released. 


(8) On Gremlin, Concord, and AMX models, install 
package tray if equipped. 


(9) On Pacer models, install intermediate duct (un- 
der dash) if equipped with air conditioning, and install 
steering column tube cover. 
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- Brakellght Circult Test 


Brakelights Do Not Operate 


(1) Disconnect wires at brakelight switch. 

(2) Check for battery voltage at pink wire in har- 
ness connector. 

(3) If no voltage reading, check pink wire, 20-amp 
fuse, and fuse connections for continuity. 

(4) If battery voltage reading is obtained at harness 
connector, jump terminals of connector. If brakelights 
now operate, switch is faulty. 


Brakelights Do Not Operate—Fuse Blows 


(1) Remove blown fuse, jump fuse terminals using 
ammeter, press brake pedal, and check amp draw. Nor- 
mal draw is 4 amps for Pacer, Gremlin, Concord, AMX 
and Matador Wagon, and 8 amps for Matador Coupe and 
Sedan. 

(2) If amp draw exceeds 20 amps, disconnect amme- 
ter immediately. 

(3) Disconnect wire connector at brakelight switch 
and jump connector wires. If amp draw is normal, 
brakelight switch is faulty. 

(4) If amp draw is excessive, disconnect body har- 
ness connector at left A-pillar and check amp draw at 
switch wire connector again. 

(5) If amp draw is now zero, short exists in white or 
orange wires leading to brakelights, incorrect bulb has 
been installed, or bulb socket is faulty. 

(6) To determine whether left or right side body 
harness is faulty, reconnect body harness connector, 
move directional signal switch lever to left and right 
turn positions, and check amp draw in each position. 

(7) If amp draw is excessive with body harness dis- 
connected, short exists in dark green or black with yel- 
low tracer wire in steering column harness. 


(1) Disconnect wires at brakelight switch. 

(2) If brakelights remain on, check for faulty har- 
ness connector, incorrect wire connection at steering 
column harness connector, or faulty turn signal switch. 


Brakelight Bulb Replacement 


Pacer 


(1) On sedan models, remove taillamp lens to gain 
access to bulb. 


(2) On wagon models, remove grille and speaker 
from rear quarter trim panel to gain access to bulb. 


(1) Remove spare tire, 


(2) Remove screws attaching rear quarter center 
panel to floor. 

(3) Disengage plastic fasteners attaching center 
panel to body, and remove panel to gain access to bulb. 


Concord-AMX 


(1) On hatchback models, remove rear quarter up- 
per trim panel extension to gain access to bulb. 

(2) On wagon models, remove spare tire and left 
rear corner trim panel to gain access to bulb. 


Matador 


(1) On coupe and sedan models, bulbs are accessible 
from trunk compartment. 

(2) On wagon models, remove taillamp lens to gain 
access to bulb. 


Bulb Sockets 


Pacer, Gremlin, Concord and AMX models use a 
double lock tab bulb socket with one tab larger than the 
other for indexing purposes. Remove this socket with a 
turn and pull motion. Install it with a push and turn 
motion. 

Matadors use a spring loaded socket having a single 
lock tab. This single tab indexes the socket in the tail- 
lamp housing. Remove the socket by pulling it straight 
out of the housing. Reverse the procedure for 
installation. 


BRAKE PEDAL 


All cars are equipped with a suspended-type brake 
pedal (figs. 2F-1, and 2F-2). The pedal pivots on a bolt 
mounted in the pedal support bracket which is attached 
to the dash and instrument panels. On cars with manual 
transmission, the clutch pedal also pivots on this bolt. 
Bushings are installed in the brake pedal pivot bore for 
smooth pedal operation. 

The tandem mounted master cylinder push rod and 
brakelight switch are connected to the pedal by a bolt 
and locknuts. Bushings are also used in the master cyl- 
inder push rod eye and brakelight switch, 


Removal 


(1) On Gremlin, Concord and AMX models, dis- 
connect battery negative cable, remove package tray if 
equipped, remove fuse panel attaching screws, and move 
panel aside, 

(2) On Pacer models, remove steering column tube 
cover, and remove intermediate duct (under dash) if 
equipped with air conditioning. 

(3) On cars with manual transmission, disconnect 
clutch push rod at clutch pedal (fig. 2F-2). 

(4) Remove brake pedal bolt and brakelight switch 
as outlined under Brakelight Switch—Removal. 
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(5) Remove and discard pedal pivot bolt locknut and 
remove pivot bolt and brake, or clutch and brake pedals 
(fig. 2F-2). 

(6) Inspect brake pedal pivot bushings. Replace 
pedal if bushings are worn, cracked, galled, or cut. 


Installation 


(1) Align pivot bolt and pedal(s) and install pivot 
bolt. 

(2) Install pivot bolt locknut and tighten it to 50 
foot-pounds (67.7 Nm) torque. 


CAUTION: Do not attempt to reuse the pivot bolt lock- 
nut and do not substitute any other type of fastener for 
this locknut. Install a replacement locknut only. 


(3) Install brakelight switch and brake pedal bolt as 
outlined under Brakelight Switch—lInstallation. 

(4) On cars with manual transmission, connect 
clutch push rod to clutch pedal. 

(5) On Gremlin, Concord and AMX models, install 
fuse panel and panel attaching screws, and install pack- 
age tray if equipped. 

(6) On Pacer models, install intermediate duct and 
steering column tube cover. 

(7) On Gremlin, Concord and AMX models, connect 
battery negative cable. 

(8) Check brakelight switch operation as outlined 
under Brakelight Switch—Installation. 
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Fig. 2F-2 Brake and Clutch Pedals (Typical) 


BRAKE WARNING LIGHT 


A dual purpose warning light is located in the in- 
strument cluster on all AMC cars. The primary function 
of this light is to alert the driver if a pressure differen- 
tial between the front and rear brake hydraulic systems 
should ever occur. 

On cars equipped with the optional parking brake 
warning system, the light also functions as an indicator 
to alert the driver when the parking brakes are applied. 

In the parking brake warning mode, the light is acti- 
vated by a mechanically operated switch mounted on the 
parking brake lever assembly. In the brake hydraulic 
system pressure differential warning mode, the light is 
activated by a plunger-type switch mounted in the pres- 
sure differential valve. 

If a pressure loss should occur in either the front or 
rear brake hydraulic systems, a differential of 70 to 300 
psi will cause a piston in the differential valve to shuttle 
toward the low pressure side of the valve activating the 
switch and warning light. Until the ignition lock is 
turned to the OFF position, the light will remain illumi- 
nated until the cause of the pressure differential is cor- 
rected. Refer to Pressure Differential Valve for details. 

In normal operation, when the steering column igni- 
tion lock is turned to the start position, the warning 
light illuminates. The light will remain on until the 
engine is started and the ignition lock is returned to the 
ON position; or when the parking brake is released. This 
feature is provided as a means of checking warning light 
bulb and circuit operation. 


Warning Light Bulb Replacement 


Pacer 


(1) Remove instrument cluster bezel. Grasp sides of 
bezel, press outward, and pull bezel straight out. 

(2) Remove bulb from instrument cluster. Pull bulb 
straight out of socket using fingers or needlenose pliers. 
Pad plier jaws with tape before removing bulb. 

(3) Install replacement bulb. Be sure bulb is prop- 
erly seated. 

(4) Install bezel. Press bezel in until clips in bezel 
sides engage in instrument panel. 


Gremlin-Concord-AMX 


(1) Remove package tray if equipped. 

(2) On cars with hood release cable, remove screws 
attaching cable to instrument panel and move cable 
aside. 

(3) Disconnect speedometer cable at rear of in- 
strument cluster case. 

(4) Reach behind case, turn bulb socket until lock 
tabs disengege, and remove socket. 

(5) Remove bulb from socket. 
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(6) Install replacement bulb in socket. Be sure bulb 
is seated. 

(7) Insert socket in instrument cluster case and 
turn socket until lock tabs engage. 

(8) Connect speedometer cable. 

(9) On cars with hood release cable, install cable 
and attaching screws. 

(10) Install package tray if equipped. 


Matador-Less Air Conditioning 


(1) Reach behind instrument cluster case and turn 
socket until lock tabs disengege. 

(2) Remove bulb from socket. 

(3) Install replacement bulb. Be sure bulb is prop- 
erly seated, 

(4) Insert bulb socket in case and turn socket until 
lock tabs engage. 


Matador-With Alr Conditioning 


(1) Disconnect battery negative cable. 

(2) Remove radio control knobs and retaining nuts. 

(8) On cars with passenger-side remote control mir- 
ror, remove mirror control attaching nut. 

(4) Remove instrument cluster bezel attaching 
screws, tilt bezel outward, disconnect wiring terminals, 
and remove bezel. 

(5) Remove clock or clock opening cover. 

(6) Reach through clock opening to rear of case and 
turn bulb socket until lock tabs disengege. 

(7) Remove bulb from socket. 

(8) Install replacement bulb in socket. Be sure it is 
properly seated. 

(9) Insert bulb socket in case and turn socket until 
lock tabs engage. 

(10) Install clock or clock opening cover. 

(11) Connect wiring terminals to instrument cluster 
bezel, position bezel on instrument panel, and install 
bezel attaching screws. 

(12) On cars with passenger-side remote control mir- 
ror, install mirror control attaching nut. 

(18) Install radio retaining nuts and control knobs. 

(14) Connect battery negative cable. 


PARKING BRAKE ADJUSTMENT 


The foot-operated parking brake lever is attached to 
the instrument panel and dash panel. 

When the pedal is pressed downward, it applies the 
rear brakeshoes by means of cables which connect the 


parking brake lever to the secondary brakeshoes on the 
rear brake units. 


Adjustment—Gremlin-Concord-AMX-Matador 


(1) Adjust service brakes by driving car in reverse 
and making 10 to 15 hard brake applications. Make one 
forward brake application between each reverse appli- 
cation to equalize adjustment. 


(2) Raise car on axle-contact hoist. 

(8) Inspect cables and equalizer for freedom of 
movement and proper operation. Cable condition should 
be especially noted at points where cables are routed 
close to exhaust system components. 

(4) Fully apply and release parking brake lever ap- 
proximately ten times. 

(5) Place parking brake lever in first notch from 
fully released position. 

(6) Install Parking Brake Cable Adjustment Gauge 
J-23462 on torque wrench calibrated in inch-pounds. 

(7) Place gauge on front parking brake cable and 
position it between cable housing ferrule and cable 
equalizer (fig. 2F-3). 

(8) Apply 50 inch-pounds (5.6 Nm) of torque to 
gauge and cable and observe gauge indicator reading. 
Indicator must fall within first green band from neutral 
position. 

(9) Adjust front parking brake cable at equalizer to 
obtain desired reading. While performing adjustment, 
hold screw end of front parking brake cable to prevent 
cable from turning. 

(10) Release parking brake lever and check for brake 
drag. Refer to Service Diagnosis Charts if brake drag 


occurs. 
(11) Lower car. 
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Fig. 2F-3 Parking Brake Cable Adjustment 
Gremlin-Concord-AMX-Matador 


2F-14 BRAKES 


Adjustment—Pacer 


(1) Adjust service brakes by driving car in reverse 
and making 10 to 15 hard brake applications. Make one 
forward brake application between each reverse brake 
application to equalize adjustment. 

(2) Apply and release parking brake lever several 
times. 

(8) Place parking brake lever in first notch from 
fully released position. 

(4) Place transmission in neutral. 

(5) Raise car on axle-contact type hoist. 

(6) Inspect cables and equalizer for freedom of 
movement and proper operation. Cable condition should 
be especially noted at points where cables are routed 
close to exhaust system components. 

(7) Loosen locknut on cable adjuster (fig. 2F-4) and 
tighten cable adjuster until tension on rear brake cables 
is sufficient to cause heavy brake drag at rear wheels. 

(8) Loosen adjuster until heavy brake drag is just 
eliminated and tighten adjuster locknut. Release park- 
ing brake. All drag must be eliminated. If drag persists, 
refer to Service Diagnosis charts. 

(9) Lower car. 
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PARKING BRAKE LEVER ASSEMBLY REPLACEMENT—ALL 
MODELS 


Removal 


(1) On Gremlin, Concord and AMX models, dis- 
connect battery negative cable and remove package tray 
if equipped. 

(2) Raise and support car. 

(8) Disconnect pull back spring at equalizer if 
equipped, and loosen cable adjusting nut until front 
cable is slack (figs. 2F-4 and 2F-5). 

(4) Place front wheels in full right turn position. 

(5) Remove nuts attaching lever assembly to dash 
panel. 


NOTE: On Pacer, Gremlin, Concord and AMX models, 
the nuts are accessible from inside the left wheel hous- 
ing. On Matador models, the lower nut is accessible from 
inside the left wheel housing and the upper nut is acces- 
sible from the engine compartment. 


(6) Disconnect parking brake indicator switch wire 
at lever assembly. 
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Fig. 2F-4 Parking Brake Assembly—Pacer 
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Fig. 2F-5 Parking Brake Assembly-Gremlin-Concord-AMX-Matador 


(7) Apply and release parking brake lever. 
(8) Disconnect parking brake lever return spring. 
(9) On Pacer models, disconnect release handle 
cable at lever and remove cable grommet from bracket. 
(10) Remove front cable retaining clip. 
(11) Remove bolts attaching lever assembly to in- 
strument or dash panels. 
(12) Disengage front cable and remove lever 
assembly. 


(1) Connect front cable to lever assembly. 
(2) Position lever assembly on dash or instrument 
panels and install attaching bolts and locknuts. 


(3) Install front cable retaining clip. 
(4) On Pacer models, connect release cable to re- 
lease handle and install cable grommet in bracket. 
(5) Connect parking brake indicator light wire to 
switch and connect lever return spring. 
(6) On Gremlin, Concord and AMX models, install 
package tray if equipped. 
(7) Install lever assembly mounting stud nuts. 
(8) On Gremlin, Concord and AMX models, connect 
battery negative cable. 
(9) Tighten cable adjuster nuts and connect pull 
back spring if equipped. 
(10) Adjust parking brake as outlined under Parking 
Brake Adjustment. 
(11) Remove supports and lower car. 
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PARKING BRAKE CABLE REPLACEMENT 
Pacer—Front Cable 


(1) Raise car. 

(2) Loosen cable adjuster locknut and disengage left 
rear cable at adjuster hook. 

(8) Remove cotter pin and disengage front cable at 
equalizer. 

(4) Remove left side cowl trim panel, left door scuff 
plate, and front seat. 

(5) Disconnect parking brake lever assembly return 
spring and remove front cable retaining clip. 

(6) Remove screw attaching left side of carpet to 
floorpan, roll back carpet, and remove cable mounting 
clips. 

(7) Disengage cable at lever assembly, pull cable 
grommet out of floorpan, and remove cable. 


Installation 


(1) Install cable and press cable grommet into 
floopan. 

(2) Engage cable in lever assembly, install cable 
retaining clip, and connect pull back spring. 

(8) Install cable mounting clips. 

(4) Reposition carpet and install attaching screw. 

(5) Install front seat, left side cowl trim panel, and 
left door scuff plate. 

(6) Insert front cable in equalizer and install cotter 
pin. 

(7) Engage left rear cable in adjuster hook and 
tighten locknut. 

(8) Adjust parking brake as outlined under Parking 
Brake Adjustment. 

(9) Lower car. 


Pacer—Rear Cables 


Removal 


(1) Raise car. 

(2) Loosen cable adjuster locknut and disengage left 
rear cable at adjuster hook. 

(8) Remove cotter pin from equalizer, remove left 
rear cable from equalizer, and disconnect both cables at 
equalizer bracket (fig. 2F-4). 

(4) Remove cable-to-frame bracket retaining clip 
from cable to be replaced, and disconnect cable anti- 
rattle clip. 

(5) Disassemble necessary rear drum brake unit as 
outlined in Chapter 2F under Brakeshoe Replace- 
ment—Drum Brakes. 

(6) Compress rear cable lock tabs at brake support 
plate using worm drive hose clamp and remove cable. 


(1) Insert cable in brake support plate and pull . 


cable through plate until cable lock tabs engage in plate. 

(2) Insert cable through frame bracket and install 
cable retaining clip. 

(8) Assemble rear drum brake unit as outlined in 
Brakeshoe Replacement—Drum Brakes. 

(4) Install cables in equalizer bracket, install left 
rear cable in equalizer, and install cotter pin in 
equalizer. 

(5) Engage left rear cable in adjuster hook, tighten 
adjuster locknut, and connect cable anti-rattle spring. 

(6) Adjust parking brake as outlined under Parking 
Brake Adjustment. 

(7) Lower car. 


Front Cable—Gremlin-Concord-AMX-Matador 


Removal 


(1) Raise car. 

(2) Disconnect pullback spring if equipped, and re- 
move cable adjuster nut at equalizer. 

(3) Remove cable-to-frame bracket retaining clip. 

(4) Remove cable-to-floorpan mounting clips. 

(5) Remove left side cowl trim panel and scuff plate. 

(6) On Matador models, remove screw attaching 
windshield left side interior moulding to back of A 
pillar. 

(7) Disconnect return spring and remove front cable 
retaining clip at lever assembly. 

(8) Roll back carpet and disengage front cable at 
lever assembly. 

(9) Pull cable grommet out of floorpan and remove 
front cable. 


(1) Install cable and install cable grommet into 
floorpan. 

(2) Install cable in lever asembly, install cable re- 
taining clip, and connect lever assembly return spring. 

(8) Reposition carpet, and install cowl panel and 
scuff plate. 

(4) On Matador models, install windshield side 
moulding attaching screw. 

(5) Insert cable in frame bracket and install retain- 
ing clip. 

(6) Install cable in equalizer and install cable ad- 
justing nut. 

(7) Adjust parking brake as outlined under Parking 
Brake Adjustment. 

(8) Lower car. 








\ 
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Removal 


(1) Raise car. 

(2) Loosen cable adjuster nut and disconnect pull 
back spring if equipped. 

(3) Remove necessary cotter pin from equalizer, re- 
move cable-to-frame bracket retaining clip, and dis- 
connect cable to be removed at frame bracket. 

(4) If right side cable is to be removed, remove bolts 
attaching cable to rear axle housing. 

(5) Disassemble necessary rear drum brake unit as 
outlined in Brakeshoe Replacement—Drum Brakes. 

(6) Compress cable lock tabs at brake support plate 
using worm drive hose clamp and remove cable. 


Installation 


(1) Insert cable in brake support plate and pull 
cable through plate until cable lock tabs engage in plate. 

(2) Insert cable in frame mounting bracket and in- 
stall cable retaining clip. 

(3) Assemble rear drum brake unit as outlined in 
Brakeshoe Replacement—Drum Brakes. 

(4) If left cable was removed, install bolts attaching 
cable to rear axle housing. 

(5) Engage cable in equalizer and install cotter pin. 

(6) Install adjuster nut and connect pull back spring 
if equipped. 

(7) Adjust parking brake as outlined under Parking 
Brake Adjustment. 

(8) Lower car. 


SERVICE BRAKE ADJUSTMENT 


If the wheel brake units have been disassembled for 
any reason, an initial adjustment must be made before 
installing the drum. 

(1) To adjust rear brakeshoes with drums removed, 
use Brakeshoe-to-Drum Clearance Gauge Tool J-21177- 
01 to preset brakeshoe adjustment (fig. 2F-6). 

(2) To adjust brakeshoes with drums in place, pro- 
ceed to next step. 

(3) Remove access slot covers at rear of support 
plates. 

(4) Using brake adjusting tool or screwdriver, ro- 
tate adjuster screw until road wheel is locked. Tighten 
seni screw by rotating in direction shown in figure 

(5) Mark adjuster screw and back off one complete 
revolution. 

(6) Back off adjuster screw by inserting piece of 
1/8-inch (3.1 mm) welding rod (or similar tool) past 
adjuster screw to force adjuster lever off screw, and 
rotate adjuster screw with tool. 


(7) Install rubber access slot cover after 


adjustment. 


WARNING: After assembling and adjusting the 
brakes, check for proper brake operation before moving 
the car. 


(8) Check brake pedal travel. Drive car in reverse 
and make 10 to 15 firm brake applications. Make one 
forward brake application between each reverse appli- 
cation to equalize adjustment. 
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Fig. 2F-6 Brakeshoe-to-Drum Clearance Gauge Usage 
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Fig. 2F-7 Brakeshoe Adjustment 


BRAKE FLUID LEVEL 


The master cylinder brake fluid level should be 
checked every 7,500 miles (12,070 km) and filled to 
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within 1/4 inch (6.8 mm) of the reservoir rims. Use AMC 
brake fluid or equivalent marked DOT 3, or SAE J-1703 
Motor Vehicle Brake Fluid only. 

Always clean the master cylinder and cover before 
checking the fluid level. This is important in preventing 
dirt from entering the fluid reservoirs. 


CAUTION: Never use gasoline, kerosene, alcohol, mo- 
tor oil, transmission fluid, or any fluid containing min- 
eral oil in the hydraulic system or to clean system 
components. These fluids will cause rubber cups and 
seals to soften, swell and distort resulting in failure. 


BRAKE LINING INSPECTION 


Disc Brakes 


Inspect the brake linings any time that the wheels are 
removed for tire rotation, or at the intervals specified in 
the Maintenance Schedule. 

The linings can be inspected without removing the 
calipers. Check both ends of the outboard lining by look- 
ing in at each end of the caliper. These are the points at 
which the highest rate of wear normally occurs. At the 
same time, check the lining thickness on the inboard 
shoe to be sure that it has not worn prematurely. Look 
down through the inspection port to view the inboard 
shoe and lining (fig. 2F-8). 
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Fig. 2F-8 Disc Brake Lining Inspection 





Whenever the thickness of any lining is worn to the 
approximate thickness of the metal shoe, all shoe and 
lining assemblies on both front brake assemblies should 
be replaced. 


Drum Brakes 


Inspect the brake linings any time the rear wheels and 
drums are removed, or at the intervals specified in the 
Mechanical Maintenance Schedule. 

If the bonded-type lining is worn to a thickness of 
1/32 inch (0.79 mm) or less, it must be replaced. If the 
riveted-type lining is worn to within 1/382 inch (0.79 mm) 
of the rivet heads, it must be replaced. 


FRONT WHEEL BEARING ADJUSTMENT 


When repacking and adjusting front wheel bearings, 
use an EP-type, lithium base wheel bearing lubricant. 
Pack the bearings with a generous amount of lubricant 
and place extra lubricant in the rotor hub cavity be- 
tween the bearings. Always use a replacement grease 
seal during assembly and install it using Tool J-9348. 

When inspecting, replacing, or repacking bearings, be 
sure the inner cones of the bearings are free to creep on 
the spindle. The bearings are designed to creep to allow a 
constantly changing load contact between the cones and 
the rollers. Polishing and applying lubricant to the 
spindle will permit this movement and prevent rust 
from forming. 


Wheel Bearing Adjustment 


(1) Raise and support front of car. 

(2) Remove hub cap, grease cap and O-ring, cotter 
pin and nutlock. Discard cotter pin. 

(3) On cars with styled wheels, remove wheel, re- 
move hub cap and install wheel. 

(4) Tighten spindle nut to 25 foot-pounds (83.9 Nm) 
torque while rotating wheel to seat bearings. 

(5) Loosen spindle nut 1/8-turn and while rotating 
wheel, tighten spindle nut to 6 inch-pounds (0.68 Nm) 
torque. 

(6) Install nutlock on spindle nut so cotter pin holes 
in nutlock and spindle are aligned. 

(7) Install replacement cotter pin, grease cap and O- 
ring, and hub cap. 

(8) On cars with styled wheels, remove wheel, in- 
stall hub cap and install wheel. 

(9) Lower car. 
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Brake Specifications 
Brake Fluide .erat.adheaters., 68 Use AMC Brake fluid or equivalent 
marked DOT 3 or SAE J-1703 only. Special Tools 
Brake Fiuia Cevel o's, au wee can es Fill reservoirs to within 


1/4 inch of rim. 
Brake Lining Replacement Thickness 


FrontDisciBrake. scorn sate» Gy aida Replace when lining is worn to 
within 1/32 inch (0.794 mm) of rivet heads. 

Rear Druim'Brake Ge k 228 One... Replace when lining is worn 

to within 1/32 inch (0.794 mm) of rivet heads. 

Front Wheel Bearing Adjustment Torque ..... Tighten spindle nut 


to 25 foot-pounds torque (34 N-m), 
loosen nut 1/3 turn, then 
tighten nut to 6 inch- 
pounds torque (0.7 N-m) while 
rotating wheel without 
brake drag. 
Parking Brake Adjustment 
Gremlin, Concord, AMX, Matador... Indicator of Gauge J-23462 
must fall within green band 
when 50 inch-pounds (6 N-m) torque 
is applied to front cable and 
Lever is in first notch from 
fully released position. 
RB CAR fie cceiuc Ska Ceiba cnaet cuaibens With lever in first notch 
from fully released position, 
adjust front cable until brake 
drag is just eliminated. 


70231A 


Service In-Use Recheck Torques should be used for checking a pre- 
torqued item. 
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GENERAL 


The brake hydraulic system consists of the dual reser- 
voir master cylinder, combination valve or pressure dif- 
ferential valve, front disc brake calipers, rear drum 
brake wheel cylinders and the connecting brake lines, 


hoses and fittings. A typical system layout is shown in 
figure 2F-9, 


NOTE: On Pacer models, the coils in the brakeline con- 
necting the differential valve to the left front brake are 
placed in the line to absorb vibration and flexing action 
(fig. 2F-9). If this line is replaced for any reason, the 
patel line must also have the same number of 
cotls in it, 


The hydraulic system must be kept free of dirt, mois- 
ture, improper fluids and any other type of con- 
taminant. When servicing the system, cap all lines and 
ports to prevent entry of contaminants and clean system 
components using brake fluid or brake cleaning solvent 
only. 


CAUTION: Never use gasoline, kerosene, alcohol, mo- 
tor oil, transmission fluid, or any fluid containing min- 
eral oil to clean system components. These Sluids will 
cause the rubber cups and seals to soften, swell and 
distort resulting in failure. 


If system contamination is suspected, drain off a 
sample and check for suspended dirt particles, unusual 
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fluid discoloration, or separation of the fluid into dis- 
tinct layers. If contamination should occur, drain and 
flush the system with clean brake fluid only. 


BRAKE FLUID 


Use AMC Brake Bluid or equivalent marked DOT 8 or, 
SAE J-1708 Motor Vehicle Brake Fluid only. 


CAUTION: Never fill or add reclaimed, used, or non- 
recommended brake fluid to the brake hydraulic system. 


MASTER CYLINDER FLUID LEVEL 


The master cylinder fluid level should be checked 
every 7,500 miles (12,070 km) and filled to within 1/4 
inch (6.8 mm) of the reservoir rims. Always clean the 
master cylinder and cover before checking the fluid 
level. This is important in preventing dirt from entering 
the fluid reservoirs. Do not allow the master cylinder 
cover seal to contact dirt, grease, or other foreign mate- 
rial which could be transferred to the fluid reservoirs. 
Also check the seal for cracks, cuts, distortion, or any 
condition that might allow dirt or moisture to enter the 
reservoirs. 


MASTER CYLINDER 


All models are equipped with a dual reservoir master 
cylinder (fig. 2F-10). The hydraulic systems for the front 
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and rear brakes are independent. If a failure occurs in 
the rear brake hydraulic system, the front brakes will 
still operate. If a failure occurs in the front brake hy- 
draulic system, the rear brakes will still operate. 

The master cylinder used on Matadors has a 1.125 
inch (28.5 mm) bore. The master cylinder used on Pa- 
cers, Gremlins, Concords, and AMX has a 24 mm (0.94 
inch) bore. 

The master cylinder has two fluid outlet ports, two 
fluid reservoirs, a piston bore, and two hydraulic piston 
assemblies which are operated in tandem by a push rod. 
The piston assemblies are located in the master cylinder 
piston bore. 


Master Cylinder Removal 


(1) Disconnect brake lines at master cylinder. 

(2) Cover outlet ports in master cylinder and open 
ends of brake lines or hoses to prevent entry of dirt. 

(8) On vehicles with manual brakes, disconnect 
master cylinder push rod at brake pedal. 

(4) Remove bolts or nuts attaching master cylinder 
to dash panel or power brake unit and remove master 
cylinder. On Pacer and Matador models, remove mount- 
ing bracket and boot retainer plate. 


Master Cylinder Disassembly 


(1) Remove cover and seal and drain master 
cylinder. 
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Fig. 2F-9 Brake Hydraulic System (Typical) 





BRAKES 2F-21 









COVER 
RETAINER 


SECONDARY 
PISTON 
SPRING 


SECONDARY 
PISTON 
REAR SEAL 


SECONDARY 
PISTON 
FRONT INNER 
SEAL 


SPRING 
RETAINER 


SNAP RING 


PUSH ROD 


ROD 
RETAINER 


RETAINER 
CLIP 





SECONDARY 
PISTON 


SECONDARY 
PISTON 
FRONT 
OUTER SEAL 





PRIMARY 
PISTON 
ASSEMBLY 








70412 


Fig. 2F-10 Master Cylinder Assembly 


(2) Mount master cylinder in vise. 

(3) On cars with manual brakes, slide boot rear- 
ward, remove C shaped retainer clip, and remove re- 
tainer, push rod, and boot (fig. 2F-10). 

(4) Press primary piston inward using push rod and 
remove snap ring from groove in piston bore. 

(5) Remove and discard primary piston assembly. 
Do not attempt to disassemble it. Piston is supplied as 
complete assembly in repair kit. 

(6) Remove secondary piston assembly. Apply air 
pressure through compensator port at bottom of reser- 
voir to remove piston assembly. 

(7) Remove piston seals from secondary piston. 


Clean the master cylinder components using brake 


fluid or brake cleaning solvent only. Use filtered com- 
pressed air to dry the parts and to blow out all passages 
and ports in the master cylinder. 


CAUTION: Clean the master cylinder components 
with brake fluid or brake cleaning solvent only. Do not 
use any solvent containing mineral oil such as gasoline, 
kerosene, alcohol, or motor oil. Mineral oil is very harm- 
ful to the rubber piston seals. 


Inspect the master cylinder. Replace the cylinder if 
the piston bore is severely scored, corroded, or pitted. 
Or, if the housing is cracked, porous, or has sustained 
other damage. Also check the compensator and bypass 
ports at the bottom of the reservoirs. If they are plugged 
or dirty, clean them using brake cleaning solvent and 
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compressed air only. Do not use wire or similar imple- 
ments to clean or open these ports. Wire could develop a 
burr in the port and also push it into the piston bore. 

Inspect the piston assemblies and return springs. Re- 
place the pistons if they are scored, galled, worn, 
cracked, or broken; or if the return springs are broken, 
bent, collapsed, distorted or lack tension. 

Inspect the tube seats in the outlet ports. Replace the 
seats only if they are cracked, scored, loose, or cocked in 
the outlet port bore. If the seats must be replaced, re- 
move and install them as outlined under Master Cylin- 
der Assembly. 


Master Cylinder Assembly 


(1) Replace outlet port tube seats as follows: 

(a) Enlarge hole in seats using 18/64-inch (5.1 
mm) drill. 

(b) Place flat washer on each outlet port and 
thread 1/4-20 x 3/4-inch screw into seat. 

(c) Tighten screw until seat is loose and remove 
seat, screw, and washer. 

(d) Remove chips using brake cleaning solvent 
and compressed air. 

(e) Install seats using spare tube fitting nuts to 
press seats into place. Do not allow seats to become 
cocked during installation and be sure seats are 
bottomed. 

(f) Remove tube fitting nuts, remove chips or 
burrs, rinse master cylinder in brake cleaning solvent 
and blow out all passages using filtered compressed air. 

(2) Install rear seal on secondary piston with seal 
lip facing interior of piston bore (fig. 2F-10). 

(3) Install front inner seal on secondary piston with 
seal lip facing interior of piston bore (fig. 2F-10). 

(4) Install front outer seal on secondary piston with 
seal lip facing outward, or away from interior of piston 
bore (fig. 2F-10), 

(5) Install return spring and retainer on secondary 
piston (fig. 2F-10). 

(6) Lubricate master cylinder piston bore and all 
piston seals with brake fluid. 

(7) Install secondary piston assembly, spring end 
first, in piston bore. 

(8) Install primary piston assembly, spring end 
first, in piston bore. 

(9) Press primary piston inward using push rod and 
install snap ring in groove of piston bore. 

(10) On vehicles with manual brakes, assemble and 
install push rod, boot, and retainer; then install C- 
shaped retainer clip on retainer, and install boot over 
retainer. 


CAUTION: Before installing the boot, be sure the re- 
tainer clip is properly engaged in both the retainer and 
in the groove machined in the master cylinder boss. In 
addition, do not install a push rod, boot, retainer, and 
retainer clip if the car is equipped with power brakes. 


(11) Install seal on master cylinder cover. 
(12) Bleed master cylinder as follows: 

(a) Mount master cylinder in vise and fill reser- 
voirs with brake fluid. 

(b) Fabricate two bleed tubes and install tubes 
in master cylinder outlet ports (fig. 2F-11). 

(c) Using push rod or wooden dowel, slowly 
compress and release piston assemblies. Allow pistons 
to return under spring pressure. 

(d) Continue to compress and release pistons 
until air bubbles cease to appear in fluid. If necessary, 
lightly tap master cylinder with rubber mallet to facil- 
itate bleeding. 

(e) Remove bleed tubes and install cover. 


Master Cylinder Installation 


(1) Install master cylinder on dash panel or power 
brake unit and install attaching nuts and bolts. Tighten 
nuts or bolts to 30 foot-pounds (40.6 Nm) torque. 

(2) Connect brake lines to master cylinder. 

(8) Remove cover, fill master cylinder reservoirs to 
within 1/4-inch (6.3 mm) of rim with AMC Brake Fluid 
or equivalent marked DOT 8, or J-1703 Motor Vehicle 
Brake Fluid, and install cover. 

(4) On vehicles with manual brakes, connect push 
rod and brakelight switch to brake pedal as outlined 
under Brakelight Switch—Installation. Tighten brake 
pedal bolt locknut to 35 foot-pounds (47.4 Nm) torque 
and stamped nut to 75 inch-pounds (8.4 Nm) torque. 


CAUTION: There are two mounting bolt holes in the 
brake pedal. On cars without power brakes, install the 
bolt in the upper hole. On cars with power brakes, install 
the bolt in the lower hole. 


(5) Bleed brake hydraulic system as outlined under 
Brake Bleeding. 
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Fig. 2F-11 Bleeding Master Cylinder 
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| WHEEL CYLINDER 


The rear drum brake wheel cylinder consists of a cast 
iron housing containing two pistons, two rubber piston 
cups, and a compression spring with integral piston cup 
expanders (fig. 2D-12). A Rubber boot is used at each 
end of the cylinder to prevent entry of dirt and water. 
Each cylinder is also equipped with a bleeder screw to 
facilitate brake bleeding. 

The compression spring holds the piston cups tightly 
against the pistons and the integral expanders hold the 
piston cups tightly against the cylinder walls to prevent 
the entry of air when the brakes are released. 
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Fig. 2F-12 Wheel Cylinder Assembly 


Wheel Cylinder Disassembly 


(1) Remove boots from ends of cylinder. 
(2) Remove pistons, piston cups, and compression 
spring. Discard piston cups. 


Clean all parts except the dust boots using brake fluid 
or brake cleaning solvent only. Wipe the dust boots clean 
using a shop cloth only. Use filtered compressed air to 
dry the parts and to blow out all passages in the wheel 
cylinder housing. 


CAUTION: Clean the wheel cylinder components with 
brake fluid or brake cleaning solvent only. Do not use 
any solvent containing mineral oil such as gasoline, 
kerosene, alcohol, or motor oil. Mineral oil is very harm- 
ful to the rubber piston cups. 


Inspect all components. Replace the cylinder if the 
piston bore is scored, scratched, or pitted, or if the blee- 
der screw threads are stripped, or galled. Replace the 
pistons if they are scored, worn, or corroded. Replace the 
compression spring and expanders if the spring is dis- 
torted, broken, lacks tension, or if the expanders have 
separated from the spring. Replace the dust boots if they 
are cut, cracked, torn, or distorted. 





Wheel Cylinder Assembly 


CAUTION: Always install replacement piston cups to 
ensure proper brake action. Do not attempt to reuse the 
original cups at any time. In addition, use compression 
springs equipped with the integral expanders only. If 
expanders are not used, brake operation could be 
impaired, 


(1) Lubricate piston bore, pistons, and piston cups 
with hydraulic brake fluid but do not lubricate dust 
boots, install boots dry only. 

(2) Position piston cups on compression spring ex- 
panders and install assembled spring and cups in piston 
bore. Be sure expanders are seated in piston cups and 
that cups are installed with lips facing one another (to- 
ward interior of cylinder bore). 

(3) Install pistons in piston bore with flat sides of 
pistons facing interior of cylinder bore (fig. 2F-12). 

(4) Install dust boots. 


COMBINATION VALVE 


A combination pressure differential/rear brake pro- 
portioning valve is used on four-cylinder Gremlins only. 

The valve consists of a one-piece housing containing a 
rear brake portioning valve section and a pressure dif- 
ferential valve and switch (fig. 2F-13). 

The valve is located on the right-side inner fender 
panel near the heater blower motor. 
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Fig. 2F-13 Combination Valve (Four-Cylinder Gremlin Only) 
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Valve Operation 


The proportioner section of the valve provides bal- 
anced front-to-rear braking action during high pedal 
pressure stops. When the brakes are applied, the valve 
momentarily reduces full hydraulic system pressure to 
the rear drum brakes to balance operation and prevent 
excessive rear brake action. 

The pressure differential valve section activates the 
brake warning light on the instrument panel if a pres- 
sure loss in the front or rear hydraulic system should 
occur. This feature is provided as a method for alerting 
the driver if such a system malfunction should ever 
occur. 

The pressure differential valve section contains a pis- 
ton and a plunger-type switch. If a pressure loss occurs 
in either the front or rear brake hydraulic system, a 
system differential of 70 to 300 psi will cause the piston 
to shuttle toward the low pressure side of the valve. As 
the piston moves toward the low pressure side, ramps on 
the piston push the switch contact plunger upward clos- 
ing the switch contacts. This action completes the circuit 
between the switch and brake warning light causing the 
light to illuminate. Until the ignition lock cylinder is 
turned to the OFF position, the light will remain illumi- 
nated until the cause of the problem is corrected and the 
valve recentered. 

The pressure differential valve is a hydraulic reset- 
type and does not require removal for brake bleeding. 


Valve Service 


The combination valve is serviced as an assembly 
only. Do not attempt to repair any combination valve. 


PRESSURE DIFFERENTIAL VALVE 


A pressure differential valve is used on Pacer, Con- 
cord, AMX, Matador, and six-cylinder Gremlin models. 

On Pacer models, the valve is connected into the 
brakelines located adjacent to the master cylinder. On 
all other models, the valve is located at the lower rear 
corner of the right-side inner fender panel. 

The valve activates the brake warning light if a pres- 
sure loss in the front or rear brake hydraulic systems 
should ever occur. This feature is provided as a method 
for alerting the driver if such a system malfunction 
should occur. 

The valve consists of a one-piece housing containing a 
piston and plunger-type switch (fig. 2F-14). The switch 
contact plunger is actuated by ramps on the piston to 
open and close the switch-to-warning light electrical 
circuit. 

The front and rear brake hydraulic systems are both 
connected to the valve. If a pressure loss in either sys- 
tem should occur, a pressure differential of 70 to 300 psi 
will cause the piston to shuttle toward the low pressure 


side of the valve. As the piston moves toward the low 
pressure side, the piston ramps push the switch contact 
plunger upward. This action completes the electrical 
circuit between the switch and warning light causing the 
light to illuminate. Until the steering column ignition 
lock is turned to the OFF position, the warning light will 
remain illuminated until the cause of the problem is 
corrected and the valve is recentered. 


Centering The Pressure Differential Valve Piston 


The pressure differential valve is a hydraulic reset 
type and does not require removal of the switch to bleed 
the brake hydraulic system. If the valve is activated, 
repair the cause of the malfunction and recenter the 
valve piston to deactivate the warning light as follows: 

(1) Correct cause of system malfunction and bleed 
brakes. 

(2) Turn steering column ignition lock to ON 
position. 

(8) Check master cylinder reservoir fluid level and 
fill to within 1/4 inch of rim if necessary. 

(4) Apply brake pedal several times. Valve piston 
will recenter itself and deactivate warning light. 

(5) Turn ignition lock to OFF or LOCK position. 


Pressure Differential Valve Service 


The pressure differential valve is serviced as an as- 
sembly only. Do not attempt to repair any valve. 
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Fig. 2F-14 Pressure Differential Valve 
(All Models Except Four-Cylinder Gremlin) 
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+ Pressure Differential Valve Removal 
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(1) On Pacer models, disconnect switch wire and 
brakelines at valve and remove valve. 


NOTE: On Pacers, the coils in the brakeline connecting 
the valve to the left front brake are placed in the line to 
absorb vibration and flexing action. If this brake line is 
replaced for any reason, the replacement line must also 
have the same number of coils as the original. 


(2) On all other models, remove screws attaching 
pressure differential valve to dash panel. 

(3) Disconnect switch wire and brake lines at valve 
and remove valve. 


Pressure Differential Valve Installation 


(1) On Pacer models, align valve ports with brake- 
lines and connect lines and switch wire to valve. 


NOTE: On Pacers, the coils in the brakeline connecting 
the valve to the left front brakes are placed in the line to 
absorb vibration and flexing action. If the line is re- 
placed for any reason, the replacement line must also 
have the same number of coils. 


(2) On all other models, connect brake lines and 
switch wire to valve. 

(3) Install screws attaching valve to dash panel. 

(4) On all models, bleed brakes. Refer to Brake 
Bleeding. 


BRAKE BLEEDING 


Bleed the brake system whenever diagnosis indicates 
that air has entered the system. If only the front or rear 
half of the system has been serviced, it is usually neces- 
sary to bleed only that half of the system. However, if a 
firm brake pedal cannot be obtained after bleeding, it 
will be necessary to bleed the entire system. 

If the fluid is contaminated, flush the system with 
brake fluid until clear fluid only is withdrawn from the 
calipers and wheel cylinders. Use AMC Brake Fluid or 
equivalent marked DOT 38, or SAE J-1703 Motor Vehicle 
Brake Fluid only. 

Before bleeding, fill the master cylinder reservoirs 
with the recommended brake fluid to within 1/4 inch 
(6.8 mm) of the reservoir rims. 


CAUTION: Clean the master cylinder and cover before 
adding fluid. This is important in preventing dirt from 
entering the fluid reservoirs. 


The brake hydraulic system can be bled manually or 
by using a pressure tank and adapters. Each method is 
outlined in the following procedures: 


Pressure Bleeding 


CAUTION: When using a pressure bleeding tank, fol- 
low the manufacturers instructions for its use explicitly. 


Use clean AMC Brake Bluid or equivalent marked DOT 
3, or SAE J-1708 only. Do not exceed the recommended 
working pressure (psi) when pressurizing the tank and 
release all air pressure from the tank after using it. 


(1) Release air from tank and remove valve core 
from tank air valve. 

(2) Fill tank with brake fluid. Do not exceed stated 
fluid capacity of tank. 

(3) Install valve core in tank air valve and close 
tank-to-master cylinder fluid supply valve. 

(4) Reduce shop line air pressure, connect shop air 
line to tank and fill tank to manufacturers recom- 
mended working pressure. 


NOTE: A tank pressure of 15-20 psi will usually be 
more than sufficient to bleed the brake hydraulic 
system. 


(5) Install brake bleeding adapter assembly on mas- 
ter cylinder. Be sure air tight seal is formed between 
reservoir rim and adapter gasket. 

(6) Connect fluid supply hose to fluid supply valve 
in tank, 

(7) Remove hose fitting from master cylinder ada- 
per and install it in quick-disconnect fitting of fluid 
supply hose. 

(8) Place end of hose in clean container and slowly 
open fluid valve in tank to bleed air from tank and hose. 
Close valve when fluid flows clear and free of air 
bubbles. 

(9) Refill tank if working pressure falls below rec- 
ommended minimum. 

(10) Remove adapter fitting from hose and install it 
in master cylinder adapter. 

(11) Connect fluid supply hose to adapter fitting and 
open fluid supply valve in tank. 

(12) Bleed brakes in following sequence: 
rear, left rear, right front, left front. 

(13) Bleed one wheel at a time only. 

(14) Install rubber hose on bleeder screw of caliper or 
wheel cylinder to be bled, and place free end of hose in 
container partially filled with brake fluid. 

(15) Open bleeder screw 3/4 turn. Close screw when 
fluid flows clear and free of air bubbles. Be sure free end 
of rubber hose remains below surface of fluid in 
container. 

(16) After bleeding brakes, disconnect fluid supply 
hose at adapter fitting and remove master cylinder 
adapter assembly. 

(17) Fill master cylinder reservoirs to within 1/4 
inch (6.38 mm) of rim. 

(18) Release air pressure from tank and close fluid 
supply valve. 

(19) Check brake operation before moving car. 


Right 
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(1) Fill master cylinder to within 1/4 inch (6.3 mm) 
of reservoir rims. 

(2) Bleed brakes in following sequence: Right 
rear, left rear, right front, left front. 

(3) Bleed one wheel at a time only. 

(4) Install rubber hose on bleeder screw of caliper or 
wheel cylinder to be bled and place free end of hose in 
container partially filled with brake fluid. 

(5) Open bleeder screw 3/4 turn. 

(6) Have helper press brake pedal to floor; then 
tighten bleeder screw and slowly release brake pedal. 


(7) Repeat bleeding operation until fluid flows clear 
and free of air bubbles. Be sure free end of rubber hose 
remains below surface of fluid in container. 


CAUTION: Check the master cylinder fluid level fre- 
quently during the bleeding operation and refill the res- 
ervoirs as necessary. Do not allow the master cylinder to 
run out of fluid at any time or additional air will be 
drawn into the system. 


(8) Discard fluid withdrawn in bleeding operation. 
(9) Fill master cylinder reservoirs to within 1/4 
inch (6.8 mm) of reservoir rims. 
(10) Check brake operation before moving car. 


SPECIFICATIONS 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Brake Line Fittings: 
Rear Wheel Cylinder 
Master Cylinder 

Front or Rear Hose to Tee Fitting 
All Others 


Pacer 

Gremlin, AMX, Concord 
Master Cylinder Mounting Bolts: 

(Power and Non-Power Brakes) 
Wheel Cylinder Mounting Bolts 


Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
Sekar ® kt 11-13 97 97-115 
Sa 28 eee 17 17-20 150 150-180 
Bey aha & 18 18-20 165 165-175 
Ss 12 12-13 105 105-115 
ro ue 11 11-13 100 100-115 
as Haver 34 34-38 25 ft-lb 25-28 ft-lb 
se MA 41 41-47 30 30-35 
10 10-13 90 90-120 


All Torque values given in newton-meters and inch-pounds with dry fits unless otherwise specified. 
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Brake Fluld Specifications 


Use AMC Brake Fluid or equivalent 
marked DOT 3 or, SAE J-1703 only. 


Brake Fiuid) evel! os 4... Fill reservoirs to within 1/4 inch of rims. 
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GENERAL 


Two power brake units are used on AMC cars: an 8- 
inch (20.3 cm) single diaphragm unit and a 9-1/2-inch 
(24.1 em), step tandem, dual diaphragm unit. The single 
disphragm unit is used on Pacer, Gremlin, Concord, 
AMX models equipped with optional power assist brakes 
(figs. 2F-15 and 2F-16). The dual diaphragm unit is 
standard equipment on all Matador models (fig. 2F-17). 
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Fig. 2F-15 Power Brake Unit—Pacer 
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Fig. 2F-17 Power Brake Unit—Matador 


POWER BRAKE UNIT DIAGNOSIS 


Power brake unit malfunctions should be diagnosed 
using Brake Preliminary Diagnosis Guide B and the 
Service Diagnosis Charts. 


POWER BRAKE UNIT SERVICE 


If diagnosis indicates an internal malfunction in the 
power brake unit, service the unit as an assembly only. 
Do not attempt to disassemble, repair or adjust any 
power brake unit. If a unit must be replaced, use the 
master cylinder push rod supplied with the replacement 
unit. This push rod has been preset and gauged for use 
with the replacement unit. 


REMOVAL 


(1) Disconnect power unit push rod and brakelight 
switch at brake pedal. 

(2) Remove vacuum hose from power unit check 
valve. 

(8) Remove nuts and lockwashers attaching master 
cylinder to power unit. 

(4) Separate master cylinder from power unit and 
move cylinder aside. Do not disconnect brake lines. 

(5) Remove nuts and lockwashers from mounting 
studs attaching power unit to dash panel and remove 
power unit. 


INSTALLATION 


(1) Mount power unit on dash panel. Tighten 
mounting stud nuts to 30 foot-pounds (40.6 Nm) torque. 

(2) Install vacuum hose on power unit check valve. 

(8) Connect power unit push rod and brakelight 
switch to brake pedal as outlined under Brakelight 
Switch—Installation. Tighten brake pedal bolt locknut 
to 35 foot-pounds (47.4 Nm) torque and stamped nut to 
75 inch-pounds (8.4 Nm) torque. 


CAUTION: There are two mounting holes in the brake 
pedal. On cars with power brakes, install the brake 
pedal bolt in the lower hole. 


(4) Check brake operation before moving car. 
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Power Brake Unit Specifications 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 





Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
Master Cylinder-to-Power Unit Mounting Bolts ........... 0.000. n eee 41-48 30 30-35 
PowenUnit-tosDashsWViOUNtiNng BO)tS vis. cea cule suc eeu 0 tte fol «sy eee al 41-48 30 30-35 
BrakerbedalmBoltweOcknut 5 cree ere a tice wie Gears eae dmg a nl wee Ss 48-54 35 35-40 
Crake Pedal Bolt:Stampea Nut 2 20. APRs ee ee es 8 8-10 75 in-lb 75-90 in-lb 
All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 70236 
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GENERAL 


The front disc brake assembly used on AMC cars 
consists of a hub and rotor assembly, a caliper assembly, 
two brakeshoe and lining assemblies, a splash shield, an 
adapter, and a caliper anchor plate (figs. 2F-18 and 2F- 
19). 

The one-piece cast iron hub and rotor assembly has 
integrally cast cooling fins between the two braking 
surfaces of the rotor. These fins ventilate and cool the 
rotor by circulating air between the braking surfaces. 
The rotor braking surfaces are protected from road 
splash by the wheel and tire on the outboard side and 
the splash shield on the inboard side. 

Two different size caliper assemblies are used. The 
caliper used on Matador models has a 3.1-inch (7.8 cm) 
diameter piston. The caliper used on Pacer, Gremlin, 
Concord, and AMX models has a 2.6-inch (6.6 cm) diame- 
ter piston. However, service procedures are the same for 
both calipers. 

The caliper is positioned in, and slides on abutment 


surfaces machined into the forward and rearward edges 
of the caliper anchor plate. A support key, installed 
between the forward edges of the caliper and anchor 
plate abutment surfaces, maintains caliper position. The 
support key is retained in the anchor plate by an Allen- 
head screw. A support spring, installed between the key 
and anchor plate, is also used to maintain caliper 
position. 

The caliper is a one-piece casting containing a piston 
bore, piston, piston seal, and dust seal. A groove ma- 
chined in the bore holds the square cut piston seal which 
provides the hydraulic seal between piston and bore- 
wall. The dust seal seats in a recess machined into the 
top of the piston bore and in a groove machined in the 
piston exterior surface. The dust seal protects the piston 
and bore from road splash and contamination which 
could impair piston operation. A bleeder screw is located 
above the piston bore to bleed air from the system when 
necessary. 

The inboard brakeshoe is located in the caliper anchor 
plate. The inboard shoe anti-rattle spring is positioned 
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Fig. 2F-18 Disc Brake Components—Pacer-Gremlin-Concord-AMX 


between the rear edge of the shoe and the caliper anchor 
plate. The outboard shoe is located in the caliper with 
the shoe flanges bearing against the outboard shoe loca- 
tion surfaces of the caliper. Brakeshoe linings are riv- 
eted to the shoes. 


NOTE: The inboard and outboard shoes are not inter- 
changeable, nor are they interchangeable between the 
two different size calipers. 


OPERATION AND WEAR COMPENSATION 


Operation 


When the brakes are applied, fluid pressure developed 
by the master cylinder is exerted equally against the 
piston and bottom surface of the piston bore. Pressure 
applied to the piston is transmitted to the inboard shoe 


to press it against the rotor. Pressure applied to the 
bottom of the piston bore forces the caliper to slide 
inboard on the anchor plate. Since the caliper is a one- 
piece assembly, this movement also causes the outboard 
section of the caliper to apply pressure against the out- 
board shoe pressing the shoe against the rotor. As hy- 
draulic pressure increases, the brakeshoes press against 
the rotor surfaces with increasing force to develop brak- 
ing action. 


Wear Compensation 


The piston seal maintains operating clearance be- 
tween the rotor and brakeshoes to compensate for wear. 
When the brakes are applied, the seal is deflected by 
hydraulic pressure and friction between the seal and 
piston. When hydraulic pressure is released, the seal 
reverts to its original shape and retracts the piston just 
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Fig. 2F-19 Disc Brake Components—Matador 


enough to provide the necessary operating clearance. As 
the brakeshoes wear, piston travel tends to exceed the 
deflection limit of the seal. At this point, the piston 
moves outward through the seal just enough to com- 
pensate for lining wear (fig. 2F-20). 
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Fig. 2F-20 Piston and Seal Movement 


BRAKESHOE REPLACEMENT 


WARNING: When servicing wheel brake parts, do not 
create dust by grinding or sanding brakelinings or by 
cleaning brake parts with a dry brush or with com- 
pressed air. Use a water dampened shop cloths only to 
remove dirt and dust from brake parts prior to dis- 
assembly. Many wheel brake parts contain asbestos fi- 
bers which can become airborne if dust is created during 
service operations. Breathing dust containing asbestos 
fibers may cause serious bodily harm. 


(1) Drain and discard two-thirds of brake fluid 
from master cylinder front brake reservoir. Do not drain 
reservoir completely. 


NOTE: The largest reservoir in the master cylinder 
supplies the front brakes. 


(2) Remove hub cap and loosen wheel retaining 
nuts. 

(8) Raise and support car. 

(4) Remove front wheels. 

(5) Work on one caliper at a time only. 
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(6) Press caliper piston to bottom of piston bore 
using screwdriver (fig. 2F-21). If piston cannot be bot- 
tomed using screwdriver, use large C-clamp. 

(7) Remove support key retaining screw using 1/14- 
inch hex or allen wrench (fig. 2F-22). 

(8) Remove caliper support key and support spring 
using punch and hammer (fig. 2F-23). 





Fig. 2F-21 


Bottoming Caliper Piston 


1/4-INCH HEX 
OR ALLEN WRENCH 


Fig. 2F-22 Retaining Screw Removal 


(9) Lift caliper assembly out of anchor plate and off 

rotor (fig. 2F-24). 

(10) Suspend caliper from coil spring using heavy 
wire. Do not let brake hose support weight of caliper. 

(11) Remove inboard brakeshoe from anchor plate. 

(12) Remove inboard brakeshoe anti-rattle spring 
from inboard shoe (fig. 2F-25). Note position of anti- 
rattle spring for assembly reference. 

(18) Remove outboard brakeshoe from caliper (fig. 
2F'-26). 












ANCHOR 


PLATE SUPPORT 
he aa 


Fig. 2F-23 Support Key Removal 


Fig. 2F-24 Callper Removal/Installation 
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Fig. 2F-25 


Inboard Brakeshoe Removal 


, OUTBOARD ’ 
| BRAKESHOE EN 





Fig. 2F-26 Outboard Brakeshoe Removal 


Cleaning and Inspection 


Wipe the inside of the caliper with a clean, dry shop 
cloth only. 


CAUTION: Do not use compressed air to clean the 
inside of the caliper. Compressed air will dislodge or 
damage the dust boot. 


Inspect the caliper for evidence of leakage from the 
piston bore. If leakage is evident, overhaul the caliper as 
described under Caliper Overhaul. 

Inspect the abutment (sliding) surfaces of the caliper 
and anchor plate for rust or corrosion. Clean these sur- 
faces thoroughly (using a wire brush and crocus cloth) 
and lubricate them liberally with molydisulphide grease 
(fig. 2F-27). 


CAUTION: The abutment surfaces of the caliper and 
anchor plate must be clean, smooth, and well-lubricated 
with molydisulfide grease before caliper installation. 
Rust, corrosion, or foreign material on the abutment 
surfaces will impair the sliding action of the caliper in 
the anchor plate. 
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Fig. 2F-27 Caliper and Anchor Plate Abutement Surfaces 
Caliper Installation 


(1) Install inboard brakeshoe anti-rattle spring on 
rear flange of inboard brakeshoe. Be sure looped section 
of spring faces away from rotor (fig. 2F-28). 

(2) Install assembled inboard brakeshoe and anti- 
rattle spring in caliper anchor plate (fig. 2F-29). Do not 
dislodge anti-rattle spring during shoe installation. 

(3) Install outboard brakeshoe in caliper (fig. 2F- 


(4) Install caliper over rotor and into position in 
anchor plate (fig. 2F-24). 


CAUTION: Be very careful to avoid tearing or dis- 
lodging the dust boot when installing the caliper. A 
damaged boot will expose the caliper piston to road 
splash resulting in corrosion and eventual piston 
seizure. 
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(5) Align caliper with anchor plate abutment sur- 
faces and insert support key and support spring between 
abutment surfaces at trailing end of caliper and anchor 
plate (fig. 2F-31). 

(6) Complete installation of support key and sup- 
port spring using hammer and punch. 

(7) Install support key retaining screw and tighten 
it to 15 foot-pounds (20.8 Nm) torque. Be sure screw is 
properly seated. 






ANTI-RATTLE 
SPRING 


« 42879 
Fig. 2F-28 Anti-Rattle Spring Installation 
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Fig. 2F-29 Inboard Brakeshoe Installation 








(8) Fill master cylinder reservoirs to within 1/4 
inch (6.3 mm) of rims. 
(9) Press firmly on brake pedal several times to seat 
brakeshoes. 
(10) Install wheels and tires and lower car. 
(11) Check fluid level in master cylinder and correct 
if necessary. 
CAUTION: Check for firm brake pedal and proper 
brake operation before moving the car. 
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Fig. 2F-31 Caliper Support Key and Spring Installation 
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CALIPER OVERHAUL 


WARNING: When servicing wheel brake parts, do not 
create dust by grinding or sanding brakelinings or by 
cleaning brake parts with a dry brush or with com- 
pressed air. Use water dampened cloths only to remove 
dirt and dust from brake parts prior to disassembly. 
Many brake parts contain asbestos fibers which can 
become airborne if dust is created during servicing oper- 
ations. Breathing dust containing asbestos fibers may 
cause serious bodily harm. 


Removal 


(1) Drain and discard two-thirds of brake fluid 
from master cylinder reservoir serving front disc 
brakes. Do not drain reservoir completely. 

(2) Remove hub cap and loosen wheel retaining 
nuts. 

(3) Raise and support car. 

(4) Remove front wheels. 

(5) Work on one caliper at a time. 

(6) Wipe all dirt and grease from caliper brake hose 
fitting using shop cloth. 

(7) Disconnect brake line at caliper and discard hose 
fitting washer. Cover open end of hose with tape or clean 
shop cloth. 

(8) Remove caliper and brakeshoes as outlined in 
Brakeshoe Replacement. 


Disassembly 


(1) Drain fluid from caliper. 

(2) Pad interior of caliper with shop cloths (fig. 2F- 
32). 

(3) Remove caliper piston using compressed air. In- 
sert air nozzle in fluid inlet port and apply only enough 
air pressure to ease piston out of bore (fig. 2F-32). 


WARNING: Do not use an excessive amount of air 
pressure to remove the piston. Excessive pressure can 
force the piston out with enough force to cause personal 
injury. In addition, never attempt to catch the piston by 
hand as it comes out of the bore. 


(4) Remove dust seal from piston. 
(5) Remove piston seal from piston bore using plas- 
tic or wooden tool only. 


CAUTION: Do not use any type of metal tool to re- 
move the seal from the bore. Metal tools may scratch or 
score the piston bore or seal groove. 


(6) Remove bleeder screw and plastic cap. 


Cleaning and Inspection 


Remove rust and corrosion from the abutment sur- 
faces of the caliper and anchor plate using a wire brush 
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Fig. 2F-32 Caliper Piston Removal 


and crocus cloth. Lubricate these surfaces liberally with 
molydisulfide grease. 


NOTE: The abutement surfaces must be lubricated to 
maintain proper caliper operation. If these surfaces be- 
come rusted, or corroded, the sliding action of the cali- 
per can be impaired. 


Clean the caliper and piston with brake fluid or brake 
cleaning solvent only. Use filtered compressed air to 
clean and dry the caliper, piston, and all grooves and 
passages in the caliper. 

Inspect the caliper piston for damage and wear. Re- 
place the piston if worn, scored, pitted, or corroded. 

Inspect the caliper for wear or damage. Replace the 
caliper if the piston bore, piston seal groove, or dust seal 
groove is worn, scored, nicked, pitted or heavily cor- 
roded. Light corrosion in the piston bore may be re- 
moved with a fiber brush only. 

Inspect the anti-rattle spring, caliper support key, 
support spring, and support key retaining screw. Re- 
place these parts if damaged or worn. 

Replace the anti-rattle spring and support spring if 
they are distorted or lack tension. Replace the support 
spring if it is distorted or flattened. 


Assembly 


(1) Lubricate piston seal with clean brake fluid and 
install seal in piston bore groove. Work seal into groove 
using fingers only. 

(2) Install bleeder screw and plastic cap. 

(3) Install caliper piston and dust seal using In- 
staller Tool J-24837 on Matadors or tool J-26795 on Pa- 
cer, Gremlin, Concord, and AMX models. Refer to 
Piston and Seal Installation—With Installer Tool. 


NOTE: [Jf caliper piston installer tool is not available, 
refer to Piston and Seal Installation— Without Installer 
Tool. 
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Fig. 2F-33 Caliper Components 


Piston and Seal Installation—With Installer Tool 


(1) Lubricate dust seal and installer tool with clean 
brake fluid. 

(2) Mount dust seal on installer tool (fig. 2F-34). 
Allow approximately 1/4 inch (6.3 mm) of installer tool 
to extend beyond small lip of dust seal. 

(3) Position assembled dust seal and installer tool 
over piston bore. Reach inside installer tool and work 
large lip of dust seal into seal groove at top of piston 
bore in caliper (fig. 2F-35). Be sure dust seal is com- 
pletely seated in groove. 

(4) Lubricate caliper piston with brake fluid. 

(5) Insert piston through installer tool and center 
piston in bore. 

(6) Using hammer handle, apply steady pressure to 
piston until it is installed halfway into bore (fig. 2F-36). 
Do not strike hammer handle or piston during installa- 
tion. Piston must be pressed into bore only. 

(7) Remove installer tool and seat small lip of dust 
seal in caliper piston groove. 

(8) Press piston to bottom of bore using hammer 
handle. 

(9) Check rotor for face runout, thickness variation, 
deep scores, cracks, and broken ventilating ribs. Refer to 
Rotor Service for procedures. 
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Fig. 2F-34 Mounting Dust Seal on Installer Tool 


(10) Install brakeshoes and caliper as outlined under 
Brakeshoe Replacement and Caliper Installation. 

(11) Install replacement washer on brake hose fitting 
and connect hose to caliper. Tighten fitting to 25 foot- 
pounds (33.9 Nm) torque. 

(12) Fill master cylinder to within 1/4 inch (6.38 mm) 
of reservoir rims and bleed brakes as outlined under 
Brake Bleeding. 
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Fig. 2F-35 Dust Seal Installation 
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Fig. 2F-36 Caliper Piston Installation 


(13) After bleeding, press brake pedal firmly several 
times to seat brakeshoes. Recheck master cylinder fluid 
level and correct if necessary. 

(14) Install wheels and tighten retaining nuts to 75 
foot-pounds (101.6 Nm) torque. 

(15) Lower car. 


CAUTION: Check for a firm brake pedal and proper 
brake operation before moving the car. 


Piston and Seal Installation—Without Installer Tool 


(1) Position dust seal on piston bore. Do not lubri- 
cate seal. 

(2) Reach through top of seal and work large lip of 
seal into seal groove at top of piston bore. Be sure seal is 
completely seated in groove. 

(3) Lubricate caliper piston and small lip of dust 
seal with brake fluid and position piston over seal lip. 

(4) Hold piston in place on dust seal and direct 
reduced pressure compressed air into caliper brake fluid 
inlet port. 


NOTE: Reduce compressed air pressure to a maximum 
of 15 psi by closing air valve completely; then opening it 
approximately 1/4 to 1/2 turn. 


(5) As air pressure expands dust seal, carefully 
work caliper piston into dust seal until small lip of seal 
seats in caliper piston groove. 

(6) When seal is seated in piston groove, release air 
pressure and press piston to bottom of bore using ham- 
mer handle. 

(7) Check rotor for face runout, thickness variation, 
deep scores, cracks, and broken ventilating ribs. Refer to 
Rotor Service for procedures. 

(8) Install brakeshoes and caliper as outlined under 
Brakeshoe Replacement and Caliper Installation. 

(9) Install replacement washer on brake hose fitting 
and connect hose to caliper. Tighten hose fitting to 25 
foot-pounds (33.9 Nm) torque. 

(10) Fill master cylinder to within 1/4 inch (6.8 mm) 
of reservoir rim and bleed brakes as outlined under 
Brake Bleeding. 

(11) After bleeding, press brake pedal firmly several 
times to seat brakeshoes. Recheck fluid level in master 
cylinder and correct if necessary. 

(12) Install wheels and tighten retaining nuts to 75 
foot-pounds (101.6 Nm) torque. 

(18) Lower car. 


CAUTION: Check for a firm brake pedal and proper 
brake operation before moving the car. 


HUB AND ROTOR 


The hub and rotor are cast as a single unit. The hub 
section contains the wheel bearings and wheel mounting 
studs. The rotor section is hollow cast, with integral 
cooling fins, and provides the contact surfaces against 
which the brakeshoes are applied. The integral hub and 
rotor are serviced as an assembly only. If either section 
is defective or seriously damaged, replace the entire 
assembly. 


Rotor Service 


Rotor service is extremely important because rotor 
tolerances must be accurate to ensure proper brake op- 
eration. Rotor service involves the following steps: in- 
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spection, measurement, refinishing, and replacement 
where indicated. 


Inspection 


(1) Raise car and remove wheels. 

(2) If rotor braking services are heavily rusted or 
scaled, they must be cleaned before attempting in- 
spection or measurement. 

(a) Remove rotor and mount it in brake lathe. 

(b) Clean surfaces using flat sanding discs 
while turning rotor in brake lathe. 

(ec) Reinstall rotor. 

(3) Check braking surfaces for cracks, nicks, broken 
cooling fins, and scoring. Some scoring of surfaces may 
occur during norm] use, however, scoring that is 0.009 
inch (0.22 mm) deep or less is not detrimental to brake 
operation. 

(4) Replace rotor if cracked or broken. 


Rotor Measurement 


(1) Tighten wheel bearing adjusting nut enough to 
remove all end play from wheel bearings 

(2) Measure lateral (face) runout of rotor. 

(8) Mount dial indicator on support stand or wheel 
spindle with indicator stylus contacting outboard sur- 
face one inch from outer edge of rotor (fig. 2F-37). 
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Fig. 2F-37 Checking Lateral Runout 


(4) Turn rotor 860 degrees and note indicator 
reading. 

(5) Lateral runout must not exceed 0.008 inch (0.07 
mm). Lateral runout will cause rotor wobble, resulting 
in chatter, vibration, and pedal pulsation. 

(6) If lateral runout exceeds tolerance, replace or 
refinish rotor. 

(7) Measure thickness variation of rotor by measur- 
ing thickness at four or more equally spaced points 
around circumference of rotor (fig. 2F-38). 


(8) Using micrometer or two dial indicators, meas- 
ure thickness at four equally spaced points around rotor 
and one inch in from outer edge of rotor (fig. 2F-38). 
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Fig. 2F-38 Checking Thickness Variation 


(9) Thickness variation must not exceed 0.0005 inch 
(0.01 mm). Thickness variations can cause pedal pulsa- 
tion and vibration when applying brakes. 

(10) If thickness variation exceeds tolerance, replace 
or refinish rotor. 

(11) Check hub-to-bore runout. Wheel mounting sur- 
face of hub must be square with centerline of bearing 
cup bore to within 0.010 inch (0.25 mm). Refer to figure 
2F-39. 


NOTE: Although hub-to-bore runout does not affect 
brake operation or action, it can cause a mechanical- 
type vibration at high speed. Measure hub-to-bore run- 
out only if the car has an unexplained high speed vibra- 
tion or if there is exccesive lateral runout of the front 
wheels. Refer to Tire and Wheel Runout in Chapter 
2G— Wheels and Tires. 


(12) Mount dial indicator on spindle with indicator 
stylus contacting wheel mounting surfaces of hub. 

(13) Rotate hub and observe reading. 

(14) Replace hub and rotor if runout exceeds 
tolerance. 


NOTE: [f rotor braking surfaces are not scored or oth- 
erwise damaged and all measurements were within tol- 
erace, rotor can be reused with no further servicing 
required. 


Rotor Refinishing 


Resurface the rotor on a brake lathe using flat sand- 
ing dises only, if scoring is 0.009 inch deep (0.22 mm) or 
less, if rotor surfaces have heavy rust and scale, and 
only if the rotor meets all of the specifications outlined 
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Fig. 2F-39 Checking Hub-to-Bore Runout 


under Rotor Measurement. Be sure to follow the manu- 
facturer’s instructions when using the brake lathe. Ro- 
tor finish should be 15 to 80 micro inches and not be 
directional. After resurfacing the rotor in a disc brake 
lathe, flat sanding discs should be used as a final step in 
the refinishing procedure to provide the desired micro- 
finish and crosshatch pattern on the rotor surface (fig. 
2F-40), 

Replace the rotor if refinishing will cause the rotor to 
fall below the minimum thickness specifications of 1.12 
inches (28.44 mm) for Matadors, or 0.81 inches (20.57 
mm) for Pacer, Gremlin, Concord, and AMX models. 





Fig. 2F-40 Correct Surface Finish—Nondirectional Crosshatch Pattern 


Rotor Replacement 


Removal 


(1) Remove hub cap and loosen wheel retaining 
nuts, 

(2) Raise and support car. 

(8) Remove front wheel. 

(4) Remove caliper assembly but do not disconnect 
brake line unless caliper is to be removed for service. If 
caliper does not require servicing, suspend caliper from 
wire hook attached to front spring. Do not let brake hose 
support weight of caliper. 

(5) Remove grease cap and O-ring seal, cotter pin, 
nut retainer, adjusting nut, and thrust washer from 
spindle. Discard cotter pin. 

(6) Remove outer wheel bearing from hub. 

(7) Remove hub and rotor from spindle. 

(8) Remove grease seal from rotor and remove inner 
wheel bearing. 


Installation 


(1) Place small amount of wheel bearing grease in 
rotor hub cavity. 
(2) Pack wheel bearings with wheel bearing grease. 
(3) Install inner wheel bearing in rotor and install 
replacement grease seal using tool J-9348. 
(4) Clean rotor braking surfaces if necessary. 
(5) Install hub and rotor on spindle. 
(6) Install outer bearing, thrust washer, and spindle 
nut. 
(7) Adjust wheel bearing as outlined in Front Wheel 
Bearing Adjustment. 
(8) Install nut retainer and replacement cotter pin. 
(9) Clean grease cap and coat inside with wheel 
bearing grease. Do not fill cap. 
(10) Install cap and O-ring seal. 
(11) Install caliper assembly. 
(12) Install wheel and tighten wheel retaining nuts 
to 75 foot-pounds (101.6 Nm) torque. 
(18) Lower car and install hub cap. 


SPECIFICATIONS 
Disc Brake Specifications 

Caliper Piston Diameter: 

Matador (sas. sone Sirenecdne eke © x 3.1 inches (78.74 mm) 

Pacer, Gremlin, AMX, Concord ........ 2.6 inches (6.604 mm) 
RRet6r Dilarmete tt stial ok damte.. crtcusncect iw, ons 10.82 inches (274.83 mm) 
Rotor Hub-to-Bore Runout .......... 0.010 inches (0.254 mm) 
Roetor'Lateral Runout® . 8. 6. be 8 0.003 inches (0.076 mm) 
Rotor Replacement Thickness: 

MatadGt accra sare bears occa abare 1.12 inches (28.45 mm) 

Pacer, Gremlin, AMX, Concord ....... 0.81 inches (20.57 mm) 
Rotor Thickness: 

Matedohecc.. cncta. ¢ 1.180 to 1.190 inches (29.972 to 30.227 mm) 

Pacer, Gremlin, AMX, Concord ........ 0.870 to 0.880 inches 

(22.098 to 22.352 mm) 

Rotor Thickness Variation. ......... 0.0005 inches (0.013 mm) 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 








Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
GalinemAnchor Plate WountingiboltSit: wise! ctstec ct a oe a stn ewe «cet 108 108-122 80 80-90 
Caliber Anchor Plate and Adapter Bracket Bolts (01-40-60) .............. 75 75-88 55 55-65 
Sal IDEGSUDDOnEINGY FOtAIMINGFSCIOW" wma Wink Gee tpi. secuiee. 6 = cael w © = oleae 20 20-24 15 15-18 
Caliper Brake Hose fitting: 
Race Seite Oem Oe) ene dete ell Lee ee ke MO ww aca eee 11 11-13 100 in-lb 100-115 in-lb 
Grammlinmcoocord: sAMOw Niatadon ces aom Seat bun. Aca ul ss ee 34 34-38 25 25-28 
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GENERAL 


All models with six or eight-cylinder engines use 10- 
inch (25.4 cm) rear drum brakes. Four-cylinder Grem- 
lins use 9-inch (22.8 cm) rear drum brakes. 

Brake operation, wear compensation, assembly ar- 
rangement, and service procedures are basically the 
same for both size brake assemblies. Main differences 
are return spring, adjuster cable and rear axle seal posi- 
tion, and brakeshoe configuration. Ten inch brakeshoes 
require links to interconnect the shoe and wheel cylinder 
piston while nine inch brakeshoes do not. 

Each brake unit consists of: a support plate, a primary 
and secondary brakeshoe, brakeshoe retaining pins and 


springs, return springs, a parking brake cable and link- 
age, automatic adjuster components, an adjuster screw 
assembly, a hydraulic wheel cylinder, and a brake drum 
(fig. 2F-41 and fig. 2F-42). 


The brake components are mounted on the support 
plate which is bolted directly to the rear axle tube 
flange. An anchor pin mounted at the top of the support 
plate functions as the brakeshoe locating member and 
pivot point. 


The primary brakeshoe is installed in the leading posi- 
tion facing the front of the car. The secondary brakeshoe 
is installed in the trailing position facing the rear of the 
car. The brakeshoes are identified by their respective 
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lining thickness and length. The primary brakeshoe lin- 
ing is thinner and slightly shorter than the secondary 
shoe lining. In addition, the primary shoe lining is 
grooved while the secondary shoe lining is not. 

Each brakeshoe is attached to the support plate by a 
retaining pin, holddown spring, and pin retainers. The 
upper ends of the brakeshoes are fitted to the support 
plate pivot pin and are held in position by the primary 
and secondary return springs. The lower ends of the 
brakeshoes are interconnected by the adjuster screw 
assembly and spring (fig. 2F-41 and fig. 2F-42). 

The parking brake cable and linkage and automatic 
adjuster components are mounted on the secondary brake 
shoe only. 


OPERATION AND WEAR COMPENSATION 


Operation 


When the brakes are applied, fluid pressure developed 
in the master cylinder is transmitted to the wheel cylin- 


ders forcing the cylinder pistons outward. This motion is 
then transferred to the upper ends of the brakeshoes, by 
the pistons, causing the shoes to expand. 

As the brakeshoes expand and contact the drum, they 
tend to rotate with the drum. This action causes the 
primary brakeshoe to pivot downward and away from 
the anchor pin and the secondary brakeshoe to pivot 
upward against the pin. 

The primary brakeshoe, as it rotates with the drum 
and pivots downward, also exerts a rearward force on 
the adjuster screw assembly. Since the adjuster screw 
interconnects the lower ends of the brakeshoes, this 
additional force is transmitted directly to the secondary 
brakeshoe increasing its braking action. The additional 
force applied to the secondary brakeshoe accounts for 
the fact that the linings used on these shoes are gener- 
ally thicker, and have more contact area. 

When the brakes are released, the return springs 
overcome the diminishing fluid pressure and return the 
brakeshoes and wheel cylinder pistons to the neutral 
position. 
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During a reverse stop, the brakes operate in the same 
mode as for a forward stop. However, since the drum is 
rotating in the opposite direction, the secondary bra- 
keshoe now functions, in effect, as the primary 
brakeshoe. 


Parking Brake Mechanism 


The parking brake lever is connected to the secondary 
brakeshoe. The lever is mounted on the back of the shoe 
and is connected to it by a pivot pin located in the upper 
end of the lever. The pivot pin is retained in the shoe by 
a washer and U-clip (fig. 2F-41 and fig. 2F-42). The 
parking brake cable is attached to the lower end of the 
lever. A strut, located below the lever pivot pin, connects 
the lever to the primary brakeshoe. The strut is notched 


GUIDE PLATE 
















at each end and is fitted into accomodating notches in 
the lever and primary brakeshoe. An oval-shaped 
spring, installed on the primary shoe end of the strut, is 
used to position the strut. 

When the parking brake is applied, the cable pulls the 
lower end of the parking brake lever forward causing 
the connecting strut to push the primary brakeshoe for- 
ward also. At the same time, the upper end of the lever 
pushes the secondary brakeshoe rearward. The com- 
bined action of the lever and strut expands the bra- 
keshoes forcing them against the drum to develop brake 
action. 


Wear Compensation 


The automatic adjuster mechanism maintains correct 


ADJUSTER CABLE 


SECONDARY 
RETURN 
SPRING 





PRIMARY |! 
RETURN 
SPRING 
WHEEL ee enti WASHER 
BLEEDER SCREW Aker, \ (OE 
CYLINDER 
ACCESS 7 = 
PLUG SPRING Oo U-CLIP 
AND 
a: 
RETAINING PIN : : 
LG - v f SECONDARY 
/) / BRAKESHOE 
A LINK PISTON 
FRONT SPRING PARKING BRAKE 
LEVER STRUT ai 
— ADJUSTER 
a LEVER 
oP g PARKING 
: f£- BRAKE LEVER ADJUSTER 
PRIMARY ue SPRING 
BRAKESHOE : Oo ADJUSTER SCREW 
® ASSEMBLY 
HOLDDOWN 
PARKING SPRING 
BRAKE ee 
CABLE HOLDDOWN 
SPRING 
RETAINERS 60238 


Fig. 2F-42 10-Inch Rear Drum Brake Assembly 
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operating clearance between the brake lining and brake 
drum by adjusting the brakeshoes in direct proportion 
to lining wear. The adjuster mechanism is mounted on 
the secondary brakeshoe and is activated during reverse 
stops only. Adjustment occurs in small increments and 
prevents a gradual increase in brake pedal travel as the 
linings wear. 

When the lining wears enough to require adjustment, 
the adjuster cable lifts the adjuster lever into engage- 
ment with the next tooth on the adjuster screw when the 
brakes are firmly applied in a reverse stop. When the 
brakes are released, the shoes return to the anchor pin. 

The automatic adjuster lever is actuated by move- 
ment of the secondary brakeshoe during a reverse stop. 
This action will continue on subsequent reverse stops 
until the required lining-to-drum clearance is obtained. 
When brakeshoe movement is no longer sufficient to 
actuate the cable and adjuster lever, further adjustment 
will not occur. 

The automatic adjuster mechanism consists of a steel 
cable with an eyelet on one end and a hook on the 
opposite end, a cable guide, adjuster lever, adjuster lever 
spring, and adjuster screw assembly (fig. 2F-43). The 
adjuster components are installed on the secondary bra- 
keshoe only. 


CAUTION: The adjuster lever, adjuster screw assem- 
bly, and cable guide components are left-hand and right- 
hand parts and are not interchangeable. The left lever, 
stamped L, must be installed on the left assembly and 
the right lever, stamped R, installed on the right assem- 
bly. This also applies to the adjuster screw assemblies. 
Interchanging the adjuster screw assemblies would 
cause the brakeshoes shoes to retract rather than 
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Fig. 2F-43 Automatic Adjuster Components 


BRAKESHOE REPLACEMENT 


WARNING: When servicing wheel brake parts, do not 
create dust by grinding or sanding brakelinings or by 
cleaning brake parts with a dry brush or with com- 
pressed air. Use water dampened cloths only to remove 
dirt and dust from brake parts prior to disassembly. 
Many brake parts contain asbestos fibers which can 
become airborne if dust is created during service oper- 
ations. Breathing dust containing asbestos fibers may 
cause serious bodily harm. 


Removal 


NOTE: It is not necessary to remove the rear axle shaft 
hubs to perform minor brake service. Remove the hubs 
only if the axle shaft oil seal or brake support plate must 
be removed. Refer to Hub Replacement in Chapter 2E. 


(1) Remove hub caps and loosen wheel retaining 
nuts. 

(2) Raise and support car. 

(8) Remove wheels and tires. 

(4) Remove brakedrum retaining screws and re- 
move drums. 


NOTE: [Jf the brakedrums are difficult to remove, re- 
tract the brakeshoes. Remove the access plug at the rear 
of the support plate, unseat the automatic adjuster lever 
using a section of welding rod, and back off the adjuster 
screw. 


(5) Place Brake Cylinder Clamps J-8002 over wheel 
cylinder pistons. 

(6) Remove U-clip and washer from parking brake 
lever pivot pin. Discard U-clip. 

(7) On cars with 10-inch brakes, remove primary 
and secondary return springs from anchor pin using 
Brake Spring Pliers J-8057. 

(8) On four-cylinder Gremlins with 9-inch brakes, 
remove secondary return spring, adjuster cable eyelet, 
and primary return spring from anchor pin. Use Brake 
Spring Pliers J-8057 to remove springs. 

(9) Compress holddown springs and remove spring 
retainers, holddown springs, and retaining pins. 

(10) On cars with 10-inch brakes, remove adjuster 
cable eyelet and guide plate from anchor pin. 

(11) Remove brakeshoes. 

(12) Remove return springs, cable guide, adjuster le- 
ver, and adjuster screw and spring from brakeshoes. 
(18) Remove parking brake lever strut and spring. 


Cleaning and Inspection 


Cleaning 


Clean all parts except the brake lining and brake- 
drums with brake cleaning solvent. For brake fluid con- 
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+ tamination, clean all parts except the brakelining with 

_ denatured alcohol. Do not attempt to clean con- 
taminated brakelining. Contaminated brake lining must 
be replaced. Final cleaning of brakedrums must be per- 
formed using a soap and water solution only . 


» Inspection 


Pull back the wheel cylinder dust boots and check for 
evidence of leakage. If evidence of leakage is noted, the 
cylinder should be disassembled, inspected, and over- 
hauled. Refer to the procedure outlined under Wheel 
Cylinder. 

Polish the brake support plate ledges with fine emery 
cloth and inspect them for deep grooves that could re- 
strict shoe movement. If grooves exist after polishing, 
the brake support plate must be replaced. Any attempt 
to remove the grooves by grinding may result in im- 
proper brakeshoe-to-drum contact. 

Inspect the lining wear pattern. If wear across the 
width of the lining is uneven, the drums should be 
checked for distortion (e.g. flared, bellmouthed, barrel 
shaped), the shoes for correct positioning, and the sup- 
port plate for distortion. Inspect all springs for evidence 
of overheating (discoloration) and fractures. The self- 
adjusting cables should be inspected for kinks, fraying, 
or elongation of the eyelet. 

Inspect the adjuster screws for freedom of rotation. 
Also inspect the adjuster lever for wear and distortion. 
Replace any brake parts that are worn or damaged. 


installation 


CAUTION: When it is necessary to replace the brake- 
shoes and linings on one wheel, the shoes and linings 
must be replaced on the opposite side wheel to maintain 
proper braking balance. 


(1) Lubricate following parts with molydisulphide 
grease: 
¢ Support plate ledges. 
¢ Anchor pins. 
¢ Adjuster cable guides. 
¢ Adjuster screw and pivot. 
¢ Parking brake lever and lever pivot pin. 

(2) Remove retaining clamps from wheel cylinder 
pistons. 

(3) Install parking brake lever on back of secondary 
brakeshoe, position shoe on support plate, and install 
retaining pin, retainers, and holddown spring. 

(4) Install washer and replacement U-clip on park- 
ing brake lever pivot pin. Crimp ends of clip using pliers 
to retain it. 

(5) Install spring on parking brake lever strut and 
position strut in parking brake lever. 

(6) Position primary brakeshoe on support plate 
and install retaining pin, spring retainers, and holddown 
spring. Be sure parking brake lever strut engages in 
notches in lever and brakeshoe. 


NOTE: Different holddown spring retainers are used 
on 9 and 10-inch brakes. If replacement retainers are 
installed, be sure they are the correct type. Ten inch 
brake retainers have an identifying notch in the retainer 
flange. The correct retainers must be installed to main- 
tain required holddown spring pressure. 


(7) On cars with 10-inch brakes, install guide plate 
on anchor pin and install adjuster cable eyelet on anchor 
pin (fig. 2F-44). 

(8) On four-cylinder Gremlins with 9-inch brakes, 
first install primary return spring on brakeshoe and 
anchor pin; then install adjuster cable eyelet on anchor 
pin (fig. 2F-45). Install cable guide on secondary shoe 
and install secondary return spring on brakeshoe and 
anchor pin. 


NOTE: On 9-inch brakes, be sure the brakeshoe tangs 
are properly seated in the wheel cylinder pistons before 
installing the return springs. 


(9) On cars with 10-inch brakes, install primary 
return spring on brakeshoe and anchor pin. Install cable 
guide on secondary shoe and install secondary return 
spring on brakeshoe and anchor pin. 


NOTE: Be sure the brakeshoe-to-wheel cylinder inter- 
connecting links are properly seated in the shoes and 
pistons before installing the return springs. 


(10) Install adjuster screw assembly. 

(11) Install adjuster spring. Insert small hooked end 
of spring in large hole in primary shoe and insert large 
hooked end of spring in adjuster lever. 

(12) Insert hooked end of adjuster cable in adjuster 
lever and install cable on cable guide. 

(18) Install adjuster lever tang in large hole at bot- 
tom of secondary brakeshoe. 

(14) Adjust brakes as outlined under Service Brake 
Adjustment. 
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Fig. 2F-44 Adjuster Cable and 
Return Spring Installation—10-Inch Brake 
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Fig. 2F-45 Adjuster Cable and 
Return Spring Installation—9-Inch Brake 


BRAKE SUPPORT PLATE 


Replace the brake support plate if it is warped, bent, 
or deeply grooved on the ledges. Do not attempt to 
reduce ridges or grooves on the support plate ledges by 
grinding. 


Removal 


(1) Raise and support car. 

(2) Remove wheel and brakedrum. Refer to Brake- 
shoe replacement in this section. 

(8) Remove axle shaft hub. Refer to Axle Hub Re- 
placement in Chapter 2E. 

(4) Remove brakeshoes. Refer to Brakeshoe Re- 
placement in this section. 

(5) Disconnect brake 
cylinder. 

(6) Compress parking brake cable lock tabs using 
hose clamp and pull cable out of support plate. 

(7) Remove support plate attaching bolts and re- 
move support plate and axle shaft end play shims if left 
side support plate is being removed. 


CAUTION: The axle shaft end play shims are located 
between the left side support plate and azle tube flange. 
Take care to avoid damaging or losing these shims when 
removing the support plate. 


line and remove wheel 


(1) Clean axle flange and support plate mounting 
surfaces. 

(2) Apply thin coat of silicone sealer to axle tube 
flange. 

(3) Install axle shaft end play shims on axle tube 
flange if left side support plate was replaced. 


CAUTION: On four-cylinder Gremlins with 9-inch 
brakes, the axle shaft oil seal and retainer is installed 
between the axle tube flange and support plate. On cars 
with 10-inch brakes, the oil seal retainer is installed on 
the axle hub-side of the support support plate. 


(4) Mount support plate on axle flange and install 
attaching bolts. Tighten bolts to 82 foot-pounds (43.3 
Nm) torque. 





(5) Connect brake line to wheel cylinder and mount 
cylinder on support plate. Install and tighten wheel cyl- 
inder attaching bolts to 90 inch-pounds (10.1 Nm) 
torque. 

(6) Lubricate support plate ledges with molydisul- 
phide grease. 

(7) Install brakeshoes. Refer to Brakeshoe Replace- 
ment in this section. 

(8) Install axle hub and brakedrum. Refer to Axle 
Hub Replacement in Chapter 2E. 

(9) Bleed rear brake hydraulic system. Refer to 
Brake Bleeding in this chapter. 

(10) Install wheel and lower car. Tighten wheel re- 
taining nuts to 75 foot-pounds (101.6 Nm) torque. 


BRAKEDRUM SERVICE 


Use alcohol to remove grease, brake fluid, and similar 
contaminants from the brakedrums. However, final 
cleaning of the drums must be performed using a soap 
and water solution only. 

Inspect the drums for cracks, heat checking, and dis- 
tortion. Mount the drum on a brake lathe and check 
runout of the braking surface using a dial indicator. 
Maximum radial runout should not exceed 0.007 inch 
(0.17 mm) total indicator reading at any point. 

Measure the inside diameter of the drum. On 10-inch 
drums, maximum diameter is 10.060 inches (25.55 cm). 
On 9-inch drums, maximum diameter is 9.060 inches 
(23.01 cm). If the drum diameter exceeds the specified 
dimension, the drum must be replaced. 


CAUTION: The 10-inch brakedrums used on some 
models are not interchangeable. Drums used on AMX, 
Concord, and Matador models with eight-cylinder en- 
gine and 8-7/8 axle are not interchangeable with those 
used on Pacers, Gremlins, and Concords with six-cylin- 
der engine and 7-9/16 axle. If drum replacement is nec- 
essary, install the drum specified for that particular 
model only. 


If the braking surface of the drum is only slightly 
rough, scored, or out of round and the car is no longer 
within warranty, the drum may be refinished using a 
brakedrum lathe. Do not attempt to machine the drum 
if the specified maximum diameter will be exceeded. 

When making a finish cut on a drum, use a slow feed 
and the fastest lathe speed to produce the correct sur- 
face finish. Do not attempt to refinish a drum that has 
hard spots in it. Drums with hard spots should be 
replaced. 


SPECIFICATIONS 
Brake Specifications 


Maximum Brake Drum Diameter (10-inch). . 10.060 inches (25.55 cm) 
Maximum Brake Drum Diameter (9-inch) . . . 9.060 inches (23.12 cm) 
Maximum Brake Drum Runout ........ 0.007 inches (0.178 mm) 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
Brake Line-to-Wheel Cylinder fitting: occ ca ee ee ewe ee ee 11 11-13 97 in-lb 97-115 in-lb 
Brake Support PlatesMOUntiAG) EO tS msec sec eranise le cay ea ceca ur czivaprsine, ‘se wtenice ger amernes 43 43-54 32 32-40 
wyneel Cylinder: Mounting/BOltsr==s sree och ar eee cata MS eee oe 10 10-13 90 in-Ib 90-120 in-lb 
Wheel-to-Hub Nuts (Ug Nutses «ac. AG 2 snd woe aa a @ « ox a eS 102 102-122 745) 75-90 
All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 702398 
Special Tools 
J-9348 
FRONT WHEEL GREASE J-8002 
SEAL INSTALLER WHEEL CYLINDER CLAMPS 
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GENERAL 


AMC cars are equipped with tubeless-type pneumatic 
tires that have a load-range B rating. The standard 
equipment tires are of bias-ply construction. Radial-ply 
tires are available as an option on all models. 

The standard equipment wheel is a safety rim, drop 
center-type constructed entirely of steel. Forged alumi- 
num wheels along with slotted and urethane styled steel 
wheels are available as an option on all models. 

Original equipment wheels and tires are tested and 
selected to provide the best all around performance for 
normal operation. To obtain optimum performance, tire 
inflation pressures should be maintained at recom- 
mended levels and wheel and tire condition should be 
checked regularly. 


TIRE CONSTRUCTION 


Three types of tire construction are currently in use. 
They are referred to as: bias-ply, bias-belted and 
radial-ply construction. The description for each con- 
struction-type is derived from the method used to posi- 
tion the tire body cord plies in relation to the centerline 
of the tread. 


Blas-Ply Construction 


Bias-ply tires are constructed with the body cord plies 
extending from bead-to-bead at an angle to the center- 
line of the tread (fig. 2G-1). Alternate plies overlap one 
another at opposing angles. 
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Fig. 26-1 Types of Tire Construction 


Blas-Belted Construction 


Bias-belted tires are constructed basically the same as 
bias-ply tires. However, in addition to the angled body 
cord plies, they also have belts that encircle the tire. 
These belts are located under the tire tread and extend 
from tread shoulder to tread shoulder (fig. 2G-1). 


Radial-Ply Construction 


Radial-ply tires, like bias-belted tires, also have belts 
under the tread which encircle the tire and extend from 
tread shoulder to tread shoulder. However, these tires 
are constructed with the body cord plies at right angles 
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to the centerline of the tread. The plies cross the tread 
centerline at an angle of approximately 90 degrees (fig. 
2G-1). Because the body cord plies radiate from the 
tread centerline, this type of construction is designated 
radial-ply. 


Identifying Tire Types 


Radial-ply tires are readily identified by the code let- 
ter R which appears in the size description imprinted on 
the tire sidewall. Bias-ply and bias-belted tires do not 
have such a code letter. For example, DR78x14 for radial 
tires as compared to D78x14 for similar size bias-ply or 
bias-belted tires. 


NOTE: Because of their unique construction, radial- 
ply tires have a highly flexible sidewall. This flexibility 
is responsible for the characteristic sidewall “bulge” 
which makes the tire appear underinflated. This is a 
normal condition for radial-ply tires. Do not attempt to 
reduce this “bulge” by overinflating the tire. The only 
way to be sure a tire is properly inflated is to use an 
accurate and reliable tire pressure gauge. Check and 
adjust inflation pressures in accordance with the infor- 
mation provided in the Tire Inflation Pressure Charts 
which appear at the end of this chapter. 


TIRE SIZE AND LOAD RATING 


Tire sizes and load ratings are indicated in the com- 
bination of numbers and letters imprinted on the tire 
sidewall such as H78-14 load-range B, or 6.95x14 load- 
range B. 


The load range rating replaces the ply-rating system 
formerly used to denote tire load capacity. Original 
equipment tires on AMC cars have a load-range B 
rating. 


Conventional size tires are identified with numbers 
only such as 6.95x14. The newer tire sizes which are 


based on tire profile ratio use letter/number com- 


binations such as D78x14. For example, the letter D 
represents American Tire Industry specifications for the 
load and inflation schedule for tires in that particular 
letter classification. The number 78 indicates tire size as 
determined by the ratio of tire height to width. Height 
divided by width equals the size or profile ratio. In this 
case, a D78 tire is 78 percent as high as it is wide. This 
applies to all the various series profiles (fig. 2G-2). The 
number 14 denotes the bead diameter of the tire and the 
wheel size required. 
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Fig. 2G-2 Tire Size and Profile Ratio 


TIRE INFLATION PRESSURE AND CAPACITY 


The original equipment load-range B tires are de- 
signed, tested and selected for their ability to meet nor- 
mal operating requirements within capacity. The 
recommended vehicle load capacities and tire inflation 
pressures for full or reduced load operation are listed in 
the Tire Inflation Pressure Charts which appear at the 
end of this chapter. This information is also provided in 
the owners manual and on a label attached to the inside 
surface of the glove box door. 

Tire inflation pressures are selected to be compatible 
with the ride and handling characteristics desired. If a 
softer ride is preferred, the driver may use the reduced 
load inflation pressures but must not exceed the reduced 
load vehicle capacity or 55 mph. 

When sustained high-speed operation is anticipated, 
inflate the tires to the recommended full-load pressures 
plus an additional 4 psi but do not exceed 32 psi total 
pressure. This is the maximum recommended inflation 
pressure for load-range B tires. 

Tire inflation pressures should be checked and ad- 
justed to recommended levels on at least a monthly 
basis. This is especially important when extreme 
changes of 20 degrees or more in average seasonal tem- 
peratures occur. 

Check and adjust tire inflation pressures only when 
the tires are cold, or driven for less than 2 miles at 
speeds below 40 mph and after the car has been parked 
for 3 hours or more. 
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Fig. 26-3 Tire Wear Patterns 


Do not reduce inflation pressures if the tires are hot, 
or driven over 2 miles at speeds above 40 mph as pres- 
sures can increase as much as 6 psi over cold inflation 
pressures. 


ABNORMAL TIRE WEAR 


Abnormal tire wear may be caused by incorrect tire 
inflation pressures, tire-wheel unbalance, worn suspen- 
sion components, improper brake operation or adjust- 
ment, bent wheels, front suspension misalignment and 
excessive speed on turns. 

Inspection of the tire wear pattern will, in most cases, 
reveal the cause of abnormal wear. The various types of 
tire wear patterns and necessary corrective action are 
illustrated in figure 2G-3. 

Rapid wear of the tread shoulders may be caused by 
tire underinflation or lack of rotation or a combination 
of both. If this type of wear is observed and the tires are 
serviceable, rotate the tires and inflate them to recom- 
mended pressures when they are cool. 

Rapid wear at the tread center may be caused by 
overinflation or lack of rotation or a combination of 
both. If this type of wear is observed and the tires are 
serviceable, rotate the tires and inflate them to recom- 
mended pressures when they are cool. 

Cracked tire treads are caused by underinflation, or 
excessive and sustained high speeds, or a combination of 
both. Tires with cracked treads should be replaced and 
the replacement tires properly maintained to avoid a 
reoccurence. 

Excessive wear on one tread shoulder may be caused 
by excessive speed on turns or by an incorrect camber 
adjustment. Incorrect negative camber will wear the 
inboard tire shoulder while incorrect positive camber 
will wear the outboard shoulder. If this type of wear 


occurs, check and adjust camber as required. Or, if cam- 
ber is within specifications, caution the owner about 
excessive speed on turns. If the tires are serviceable, 
rotate them and check and adjust inflation pressures 
when the tires are cool. 

Incorrect toe-in wil! cause the tire tread surface to 
develop a feathered edge. One side of the tread will be 
rounded while the opposite side develops a sharp feath- 
ered edge. This type of wear indicates that the tire is 
side slipping and scuffing as it travels over the road 
surface. A feathered edge that faces the car is caused by 
excessive toe-in. A feathered that faces away from the 
car is caused by excessive toe-out. The direction in which 
a feathered edge has developed can be determined by 
slowly passing a hand over the tread surface of the tire. 
Bent steering arms will also cause this type of wear. If a 
feathered edge develops, check and correct toe-in as nec- 
essary and rotate the tires if they are serviceable. 

Bald spots, scalloping, or cupping of the tire treads 
may be caused by wheel/tire unbalance, lack of rotation, 
worn or loose steering/suspension components, or front 
suspension misalignment. If the tires develop these 
types of wear, first check for loose or worn steering/sus- 
pension components. Then check and correct wheel/tire 
imbalance as required. Finally, if all other components 
are determined to be in good condition, check and cor- 
rect the front suspension alignment. If the tires are 
serviceable, rotate them and adjust inflation pressures 
when they are cool. 


Blas-Belted Wide Tread Tire Wear 


Bias-belted wide tread tires have an initial wear char- 
acteristic that is unique to this type of tire only. It 
occurs in the form of a fairly rapid but even wear of the 
second and sixth tread ribs (fig. 2G-4). Wear may occur 
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at only one of the ribs or at both ribs simultaneously. In 
some cases, a slight cupping of the tread ribs may also 
develop in addition to wear. Although the tread rib wear 
develops rapidly, the degree of wear is relatively light. 
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Fig. 26-4 Wide Tread Blas-Belted Tire Wear 


This wear characteristic is a normal condition with 
wide tread bias-belted tires and is related to the tread 
deflection properties of these tires. When the tread is 
pressed against the road surface, all tread ribs do not 
support equal portions of weight. The outer and center 
ribs support the most weight while the second and sixth 
ribs support the least. Because of the lighter load on the 
second and sixth ribs, they are able to deflect more and 
tend to slip and scrub slightly as the tire rotates. This 
slip and scrubbing action causes more wear on these 
tread ribs. 

Wear of the second and sixth tread ribs cannot be 
reduced by over or under inflating the tires. Maximum 
benefit in minimizing this wear will be obtained only by 
adhering to the specifications recommended for tire in- 
flation pressures, tire rotation, and front suspension 
alignment. 


TIRE MAINTENANCE AND CONDITION 


To maximize tire performance, inspect them fre- 
quently for signs of improper inflation and uneven wear, 
which may indicate a need for balancing, rotation, or 
front suspension alignment. Tires should also be 
checked frequently for cuts, stone bruises, abrasions, 
blisters and for objects that may have become imbedded 
in the tread. Five-thousand mile or monthly inspection 
intervals are recommended as minimum. More frequent 
inspections are recommended when rapid or extreme 
temperature changes occur or where road surfaces are 
rough or occasionally littered with debris. 

As a further visible check of tire condition, tread wear 
indicators are molded into the bottom of the tread 
grooves. These indicators appear in the form of 1/2-inch 
wide bands across the tread when it has worn to a 
thickness of 1/16 (fig. 2G-5). The tire should be replaced 
when these indicator bands become visible. 


A number of states have statutes concerning min- 
imum permissable tread depths and use these indicators 
as the tire wear limit. 
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Fig. 26-5 Tread Wear Indicators 


To clean tires, use a mild soap and water solution only 
and rinse thoroughly with clear water. Do not use any 
caustic solutions or abrasive materials. To clean white 
sidewalls and raised letters and numbers, use an ap- 
proved whitewall cleaner only. Do not use steel wool, 
wire brushes, or gasoline, paint thinner and similar ma- 
terials having a mineral oil base. These materials are 
harmful to the tires and will discolor the whitewalls and 
raised letters. 


TIRE REPAIR 


Punctured tires should be removed from the wheel | 
and permanently repaired from the inside using a com- | 
bination repair plug and vulcanized patch. When repair- 
ing a puncture, always follow the manufacturers 
instructions for installation of the repair kit. 

Punctures in the tread area only are repairable (fig. 
2G-6). Never attempt to repair punctures in the tire 
shoulders or sidewalls. In addition, do not repair any 
tire that has sustained the following damage: 

© Bulges or blisters 

e Ply separation 

e Broken or cracked beads 

¢ Fabric cracks or cuts 

eTires worn to the fabric, or if wear indicators are 

visible 

¢ Punctures larger than 1/4-inch in diameter 

Externally applied repair plugs, blowout patches and 
aerosol-type sealants should be considered only as an 
emergency-type repair. Tires repaired in this fashion 
should not be driven over 40 m.p.h. or for more than a 
distance of 75 miles before permanent repair is made. 
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Fig. 2G-6 Tire Repair Area 
TIRE ROTATION 


To equalize tire wear, it is recommended that the tires 
be rotated every 5,000 miles (fig. 2G-7). The first rota- 
tion is by far the most important in setting the stage for 
long, even tread wear. Earlier and more frequent rota- 
tions may be desirable under certain conditions. 
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Fig. 26-7 Tire Rotation 
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After rotation, adjust inflation pressures to the levels 
recommended in the Tire Inflation Pressure Charts. 

Radial-ply and conventional bias-ply or bias-belted 
tires are not rotated the same way. Conventional tires 
are rotated in a crossing pattern. Radial tires are rotated 
on the same side front-to-rear (fig. 2G-7). 


WIDE TREAD AND RADIAL-PLY TIRES 


These types of tires must be installed in complete sets 
only. 

Wide tread tires should be installed only when there is 
adequate clearance for the tire in the wheelwell. Refer to 
the Tire Inflation Pressure Charts at the end of this 
chapter for maximum sizes allowable for each model. 

Radial ply tires must never be mixed with conven- 
tional bias-ply or bias-belted tires on any car. An emer- 
gency-type spare tire may be used on cars equipped with 
radial tires. However, its use must be limited to the 
duration of the emergency situation only. 

If a car is equipped with radial-ply tires and snow 
tires are desired, the snow tires must also be of the 
radial-ply type. In addition, radial-ply snow tires must 
never be used if conventional bias-ply or bias-belted 
tires are already mounted on the front wheels. If the car 
is equipped with conventional tires and snow tires are 
desired, they also must be conventional tires. 

Matador models with factory installed radial-ply tires 
are equipped with a vibration damper assembly to pre- 
vent audible-type vibrations. The assembly consists of 
two weights suspended from brackets attached to the 
floorpan tunnel. The weights are located at the approx- 
imate center of the tunnel and are positioned on each 
side of the propeller shaft (fig. 2G-8). 


SNOW TIRES 


Snow tires should be operated at full-load inflation 
pressures. If additional stability is desired, snow tires 
may be inflated to 4 psi over the recommended inflation 
pressure as long as a total of 32 psi is not exceeded. 


COLLAPSIBLE SPARE TIRE 


Do not rotate the collapsible spare tire. This tire has a 
tread life of approximately 2000 miles under normal use 
and must be used for emergencies only. 


WARNING: Do not inflate the collapsible spare tire 
until it has been installed on the car. 


When it is necessary to use this tire, always install the 
tire on the car before inflating it. Avoid speeds above 50 
mph and distances over 150 miles for each installation. 
This is especially true when the car is equipped with the 
optional Twin-Grip axle. 

When inflating the tire, follow the inflation instruc- 
tions provided on the inflator bottle explicitly. 


2G-6 WHEELS AND TIRES 


DAMPER ASSEMBLY 
(LEFT SIDE SHOWN) 


Ree 
BEVELED SIDE OF 
DAMPER FACES 
PROPELLER SHAFT 


FRONT SEAT 
BELT ANCHOR 
BOLT 


FLOOR 
PAN 
TUNNEL 


CENTERLINE OF 
PROPELLER SHAFT 


VIEW IN DIRECTION OF ARROW A 





A41321 
Fig. 26-8 Vibration Damper—Matador 


WARNING: Collapsible spare tires must never be in- 
flated using full shop line air pressure nor are they to be 
inflated when off the car. Inflate these tires to a max- 
imum of 28 psi using the inflator bottle or greatly re- 
duced shop line air pressure only. Failure to observe 
these precautions could result in personal injury and 
extensive damage to the tire. 


To stow the tire after use, remove the valve core and 
allow the tire to deflate. When fully deflated, install the 
valve core and cap and mount the tire in its 
compartment. 

Replace the inflator bottle promptly after each use. 
The bottles are not rechargeable after using them. 


CAUTION: Use an AMC inflator bottle or equivalent 
only. Approved inflation gases are air, carbon diowide, 
nitrogen, and Freon 22. The collapsible spare tire is 
warranted by the tire manufacturer as are all original 
equipment tires. However, the warranty is void if any 
inflator bottle containing sealants is used. 


COMPACT SPARE TIRE 


WARNING: The compact spare tire is designed for 
emergency use only. When the tire is used, do not exceed 
50 mph or travel more than 50 continous miles. This is 
especially important if the car is equipped with a Twin- 
Grip rear asle. 


The compact spare tire is a unique narrow-profile 
spare tire (fig. 2G-9). It is designed to operate at higher 
inflation pressures (60 psi) and is mounted on a special 


wheel. The tire is air-inflated using standard inflation | 


equipment. Special inflation methods are not required. 


NOTE: Inflation pressure for the compact spare tire is _ 


60 psi. To maintain tire efficiency, inflation pressure 
should be checked regularly and maintained at the speci- 
fied level. 


Do not rotate the compact spare. The tire has a tread 
life of approximately 2000 miles under normal use. Also, 


do not attempt to install standard size tires on the spe- | 


cial wheel used with the compact spare. 





Fig. 26-9 Compact Spare Tire 


The compact spare tire is used the same as a conven- 
tional spare. It is ready for use as is and should not 
require additional inflation if pressure has been main- 
tained at the specified level. Do not attempt to install a 
wheel cover on this tire. Wheel covers do not fit the 
special wheel used with the compact spare. 


WARNING: To guard against bodily injury, use cau- 
tion when inflating or adding air to the compact spare. 
Use a 100 psi capacity pressure gauge only to check 
inflation pressure and inflate the tire to a maximum of 
60 psi. When inflating the tire, add air in very small 
amounts only and check pressure frequently as small 
amounts of air will increase pressure several psi. , 





TRAILER TOWING 


When towing trailers, use the recommended full-load 
tire inflation pressures. In addition, the allowable pas- 
senger and cargo loads must be reduced by an amount 
equivalent to the trailer tongue-load. Refer to the Tire 
Inflation Pressure Charts at the end of this chapter. 


EXTERNAL LUGGAGE RACK 


Luggage rack cargo weight should be limited as fol- 
lows: 100 pounds on Pacer and Concord Wagons, 150 
pounds on Matador Wagons, and 75 pounds on Gremlins 
and Pacer Sedans. The load should be distributed evenly 
and placed as far to the rear as possible. Because the 
rack does not increase overall load capacity of the car, 
internal cargo weight must be reduced by an amount 
equal to the weight carried on the rack. 


WHEELS 
General 

Standard equipment wheels on AMC cars are a safety 
rim, drop-center design of all steel construction. The rim 
and center section (spider) are welded together to form a 
seamless, air tight assembly (fig. 2G-10). Optional 
wheels include: a forged aluminum wheel, a slotted 
styled steel wheel, a styled steel wheel with a non- 
removable finned Noryl insert which is bonded to the 
center section, and a steel wheel with a plastic cover that 
is bonded to the chrome center hub. 


Three wheel rim widths are used. Standard steel 
wheels are available in 4.5, 5.0, and 6.0 inch rim widths. 
All optional wheels have a rim width of 6.0 inches. The 
4.5 inch rim is used with B78 X 14 tires only. The 5.0- 
inch rim is used with C78 X 14 and D78 X 14 tires only. 
The 6.0-inch rim is used with D78 X 14 and larger size 
tires only. 


Inspection And Cleaning 


The condition of the wheels should be checked period- 
ically. Replace any wheel that is bent, cracked, severely 
dented, or has excessive runout. Also check the condition 
of the tire inflation valve. Replace the valve if worn, 
cracked, loose, or leaks air. 

When cleaning steel or aluminum wheels, use a mild 
soap and water solution only and rinse with clean water. 
Do not use any type of caustic solution or abrasive 
substance, especially on forged aluminum wheels. After 
cleaning aluminum wheels, apply a coating of protective 
wax to preserve the finish and retain the original lustre. 

The finned Nory] inserts on styled wheels may be 
cleaned using a sponge or soft bristle brush. Do not 
press overly hard on the inserts to clean them. They are 
flexible to a degree but can be damaged if due care is not 
excercised. 
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Fig. 26-10 Standard Steel Wheel Construction (Typical) 
Front Wheel Bearings 


The front wheel bearings are a tapered roller design 
that provide a constantly changing load contact surface 
for improved life and smooth operation. 

Correctly adjusted front wheel bearings are impor- 
tant to maximum tire life and vibration free operation. 
Incorrect adjustment can produce shimmy, vibration, 
tire wear, and improper brake operation. Bearing ad- 
justment and lubrication should be performed at the 
intervals recommended in the Maintenance Schedule. 
Use an EP-type, lithium base, water-proof wheel bear- 
ing lubricant and pack the bearings with a generous 
quantity of this lubricant. Refer to Front Wheel Bearing 
Adjustment in Chapter 2F for the adjustment 
procedure. 


TIRE ROUGHNESS AND VIBRATION 
General 

Vibration, roughness, tramp, shimmy and thump may 
be caused by excessive tire or wheel runout, worn or 
cupped tires, or wheel and tire unbalance. These prob- 
lem conditions may also be caused by rough or undulat- 
ing road surfaces. Driving the car on different types of 
road surfaces will indicate if the road surfaces are ac- 
tually causing the problem. ; 
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Always road-test the car, preferably with the owner 
in the car, to determine the exact nature of the problem. 
The car should be driven at least seven miles to warm 
the tires and remove flat spots that may have formed 
temporarily while the car was parked. Note tire condi- 
tion and wear, and check and adjust tire inflation pres- 
sures before road testing. 


Radial Tire Performance Characteristics 


Because of their unique construction, radial-ply tires 
produce ride, handling, and appearance characteristics 
noticeably different from conventional tires. 

Radial-ply tire ride quality and feel may seem harsh 
particularly at low speeds. This is due to the stiff belts 
used in the construction of these tires. Harshness often 
leads to the assumption that the tires are overinflated. 
Inflate radial-ply tires to recommended levels only. 

Radial-ply tires have a highly flexible sidewall which 
produces a characteristic sidewall bulge making the tire 
appear underinflated. This is a normal condition for 
radial-ply tires. Do not attempt to reduce this bulge by 
overinflating the tire. Always check tire inflation pres- 
sures using an accurate gauge and inflate the tires to 
recommended levels only. Refer to the Tire Inflation 
Pressure Charts at the end of this chapter. 

Radial-ply tires also produce a side-to-side or waddle 
motion that is most noticeable at speeds of 15 mph or 
less. This motion is a normal characteristic of radial-ply 
tires and is a result of their unique construction. An 
objectionable waddle condition can sometimes be re- 
duced by rotating the tires front-to-rear, however, do 
not attempt to correct a waddle condition by balancing. 

Proper mounting and balancing of radial-ply tires is 
very important. Improper balancing or incomplete seat- 
ing of the tire bead can produce a high frequency vibra- 
tion that is noticeable throughout the car at speeds 
above approximately 45 mph. Improper bead seating can 
be checked by visually inspecting the tire. To correct 
unbalance, reseat the bead if necessary, and balance the 
tire using dynamic, two-plane balancing equipment. 
This type of balancing equipment is essential to solving 
radial-ply tire unbalance problems. 





TIRE OR WHEEL TRAMP, 
OR WHEEL HOP 


Tire Thump 


Thump is a noise caused by the tire moving over 
irregularities in the road or by irregularities within the 
tire itself. The thump sound will coincide with each 
wheel revolution. 


To determine which tire is causing thump, temporar- 
ily inflate all tires to 50 psi and drive over the same 
roads. If this procedure eliminates the problem, reduce 
the air pressure in one tire at a time and repeat the road 
test. Perform this procedure until all tires have been 
tested and each test is made with three tires at high 
pressure and one tire at recommended pressure. When 
thump again develops, the tire just deflated to the rec- 
ommended pressure is the defective tire and should be 
replaced. 


NOTE: Although the procedure for diagnosing tire 
thump is quite effective with conventional tires, it ts 
considerably less effective with radial tires. 


Tire Tramp 


Tire tramp is caused by tire and wheel static unbal- 
ance or by excessive radial and lateral runout of the tire 
or wheel. 


The most effective method for checking tire and wheel 
static balance is by using off-the-car balancing 
equipment. 


Static balance is the result of an equal distribution of 
wheel and tire weight about the spindle in such a man- 
ner that the assembly lacks the tendency to rotate by 
itself when mounted on the arbor of a balancing 
machine. 


Static unbalance occurs when an unequal portion of 
weight is concentrated at one point on the tire and 
wheel. It causes a vibratory-type pounding action which 
is referred to as tire tramp, wheel tramp, or wheel hop, 
(fig. 2G-11). 
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Fig. 26-11 Static Unbalance 











WHEELS AND TIRES 26-9 








HEAVY SPOT 
WHEEL SHIMMY 
AND VIBRATION 


OF SPINDLE 


ADD BALANCE 
WEIGHTS HERE 


CORRECTIVE WEIGHT 


LOCATION 70226 


Fig. 26-12 Dynamic Unbalance 


Dynamic balance is the result of an equal distribution 
of wheel and tire weight around the plane of rotation, 
which causes the wheel to rotate smoothly about the 
axis that bisects the wheel and tire centerline. 

Dynamic unbalance occurs when unequal forces are 
concentrated at opposing points on the tire circum- 
ference. It causes wheel shimmy and vibration at me- 
dium and high speeds (fig. 2G-12). 

The most effective method for balancing wheels and 
tires is by using equipment that will correct both static 
and dynamic balance conditions. Dynamic, two-plane 
balancing equipment is preferable. 

Since procedures vary with different machines, follow 
the equipment manufacturer’s instructions explicitly. 


WARNING: On-car type wheel balancers may be used 
on the rear wheels of cars equipped with a Twin-Grip 
differential but only after removing the wheel opposite 
the one to be balanced. In addition, do not exceed 35 mph 
on the speedometer when spinning the rear wheels. As a 
result of differential action, actual wheel speed is ap- 
proximately double the speed indicated by the speedom- 
eter. The centrifugal force generated by a tire spinning 
at high speed could cause personal injury and damage. 


Wheel and Tire Runout 


Excessive radial and lateral runout of a wheel and tire 
assembly can cause roughness, vibration, tramp, tire 
wear, and steering wheel tremor. 

Before checking runout and to avoid false readings 
caused by temporary flat spots in the tires, check runout 
only after the car has been driven at least seven miles. 

The extent of runout should be measured with a dial 
indicator. All measurements should be made on the car 
with the tires inflated to recommended reduced load 
inflation pressures and with the front wheel bearings 
adjusted to specifications. _ 

Measure tire radial runout at the center and outside 
ribs of the tread face (fig. 2G-13). Measure tire lateral 
runout just above the buffing rib on the sidewall (fig. 
2G-13). Mark the high points of lateral and radial runout 





for future reference. On conventional tires, radial run- 
out must not exceed 0.105 inch (2.6670 mm) and lateral 
runout must not exceed 0.100 inch (2.5400 mm). On 
radial-ply tires, radial runout must not exceed 0.080 inch 
(2.0320 mm) and lateral runout must not exceed 0.100 
inch (2.5400 mm). 
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Fig. 2G-13 Measuring Tire Runout 


If total radial or lateral runout of the tire exceeds 
specified limits, it will then be necessary to check wheel 
runout to determine whether the wheel or tire is at 
fault. 

Wheel radial runout is measured at the wheel rim just 
inside of the wheel cover retaining nibs (fig. 2G-14). 

Wheel lateral runout is measured at the wheel rim 
bead flange just inside of the curved lip of the flange 
(fig. 2G-14), Wheel radial runout should not exceed 0.035 
inch (0.8890 mm) and wheel lateral runout should not 
exceed 0.045 inch (1.1430 mm). Mark the high points of 
radial and lateral runout for future reference. 

If total tire runout, either lateral or radial, exceeds 
the specified limit but wheel runout is within the speci- 
fied limit, it may be possible to reduce runout to an 
acceptable level by changing the position of the tire on 
the wheel so that the previously marked high points are 
180° apart. 
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NOTE: On cars equipped with disc brakes, excessive 
wheel lateral runout may be caused by excessive hub-to- 
bore runout. Refer to the rotor inspection procedure in 
chapter 2F. 
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Fig. 26-14 Measuring Wheel Runout 
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VIBRATION 
General 


Vibration may be caused by tire/wheel unbalance or 
runout, incorrectly adjusted front wheel bearings, loose 
or worn suspension or steering components, worn or 
defective tires, incorrect universal joint angles, worn 
universal joints, excessive propeller shaft or yoke run- 
out, rotor or brakedrum runout, loose engine or trans- 
mission supports, or by engine driven accessories. 


Vibration Categories 


Vibrations can be divided into two categories: me- 
chanical and audible. 

Mechanical vibrations are felt through the seats, 
floorpan, or steering wheel and usually produce some 
visible motion in the rear view mirror, front fenders, 
dash panel, or steering wheel. 

Audible vibrations are heard or sometimes sensed 
above normal road and background noise and may or 
may not be accompanied by a mechanical vibration. In 
some cases, they occur as a droning or drumming noise. 
While in other cases, they produce a buffeting sensation 
that is felt or sensed by the driver rather than heard. 


Vibration Sensitivity 


Mechanical and audible vibrations are sensitive to 
changes in engine torque, car speed, or engine speed. 
They usually occur within one, and sometimes two, well 
defined ranges in terms of car speed, engine rpm, and 
torque application. 


Torque Sensitive 


This means that the condition can be improved or 
worsened by accelerating, decelerating, coasting, or 
maintaining a steady car speed and application of engine 
torque. 





Car Speed Sensitive 


This means that the vibration always occurs at the 
same speed and is not affected by engine torque, engine 
speed, or transmission gear selected. 


Engine Speed Sensitive 


This means that the vibration occurs at varying car 
speeds when a different transmission gear is selected. It 
can sometimes be isolated by increasing or decreasing 
engine speed with the transmission in neutral, or by 
stall testing with the transmission in gear. 


Vibration Diagnosis 


A proper vibration diagnosis procedure should always 
begin with a road test. Corrective measures should not 
be attempted until the vibration type, magnitude, and 
speed range have been established during a road test. 


Road Test 


When road testing a car for a vibration condition, 
drive the car on a road that is smooth and free of undu- 
lations. If vibration is apparent, note and record the 
following: 

¢ The speed range(s) in which the vibration occurs 

eWhat type of vibration occurs in each speed 

range—mechanical or audible 

eHow is the vibration affected by changes in car 

speed, engine speed, and engine torque 

e Establish the vibration sensitivity. Is it torque sen- 

sitive, car speed sensitive, or engine speed sensitive 


Diagnosis Procedure 


When the vibration type, sensitivity, and range has 
been determined, refer to the Vibration Diagnosis 
Charts for the probable causes. 

Consider for correction only those items coded on the 
charts that are related to the problem condition. 

Refer to the correction codes for a definition of the 
various correction procedures. 


Vibration Diagnosis Chart Codes 


TRR—Tire and Wheel Radial Runout. Not a cause of 
vibration below 20 mph. Speed required to cause vibra- 
tion increases as runout decreases. Car speed sensitive 
vibration. 

WH—Wheel Hop. Not a cause of vibration below 20 
mph. Produces up-down movement in steering wheel 
and instrument panel along with mechanical vibration. 
Most noticeable between 20-40 mph. Caused by tires 
having radial runout of more than 0.045 inch (1.14380 
mm). Do not attempt to correct by balancing; replace 
tire. Car speed sensitive vibration. 

TB—Tire Balance. Static unbalance not a cause of vibra- 
tion below 80 mph. Dynamic unbalance not a cause 
under 40 mph. Car speed sensitive vibration. 








TLR—Tire and Wheel Lateral Runout. Not a cause of 
vibration below 55 mph unless runout is extreme. Car 
speed sensitive vibration. 

TW—Tire Wear. Abnormal wear can cause vibration in 
30 to 55 mph range and may also generate whine at high 
speed changing to growl at low speed. Car speed sensi- 
tive vibration. 

W—Radial Tire Waddle. Normal Condition with radial- 
ply tires. Unique construction causes side-to-side waddle 
motion at speeds up to 15 mph. Rotating tires front-to- 
rear may reduce condition. Replace tire(s) if condition 
cannot be reduced satisfactorily. Car speed sensitive 
vibration. 

UJA—Universal Joint Angles. Incorrect angles may 
cause mechanical vibration below 20 mph and mechani- 
cal or audible vibration at 35 to 55 mph. Torque sensitive 
vibration. 

UJ—Universal Joints. If ends of bearing crosses or bear- 
ing cups are galled, worn excessively, brinnelled, or 
binding due to overtightened U-bolts or clamp strap 
bolts, they will cause vibration at any speed. Torque 
sensitive vibration. 

PSY—Propeller Shaft and Yokes. Not a cause of vibra- 
tion below 35 mph. Excessive runout, unbalance, loss of 
balance weights, or undercoating on shaft will cause 
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vibration at 35 mph and above. Torque sensitive 
vibration. 

WB—Front Wheel Bearings. If loose, can cause car 
speed sensitive mechanical vibration at 35 mph and 
above. If rough or damaged, can cause growl and grind 
noise at low speed or whine at high speed. Car speed 
sensitive vibration. 

AN—Rear Axle Noise. Not a cause of vibration unless 
axle shaft is bent or shaft bearing has broken. Worn or 
damaged gears or bearings will cause noise in varying 
speed ranges in relation to amount of torque applied. 
TEB—Transmission Extension Housing Bushing. If 
worn or loose, can cause torque sensitive mechanical 
vibration and oil leakage. 

EA—Engine Driven Accessories. Loose or broken AC 
compressor, power steering pump, air pump, alternator, 
water pump, etc. can cause engine speed sensitive me- 
chanical vibration. Usually apparent when transmission 
is placed in neutral and engine speed is increased. 
ADB—Accessory Drive Belts. If excessively worn or 
loose can cause engine speed sensitive audible vibration 
that sounds like droning, flutter, or rumbling noise. 
DEM—Damaged Engine Mounts. If worn or broken, 
may allow engine or accessories to contact body causing 
noise and vibration. 


Vibration Diagnosis Charts 
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SPECIFICATIONS 
Wheel and Tire Specifications 


Tire Radial Runout: 


RadialtPivaliinesaaenr ss. «ci emey wos 0.080 inch (2.032 mm) 
Conventional NireSa ss «6.6 s+ Slates so 0.105 inch (2.667 mm) 
Tire Lateral Runout: 
PACER Gch SRS of Se OM Sn ce 0.100 inch (2.510 mm) 
Wheel Runout (All): 
Radialt.c ms tinae a eels oe Ws Rees 0.035 inch (0.889 mm) 
Late reas KCN cee oF yo uscu S surep eine 0.045 inch (1.143 mm) 
Wheel Bearing Lubricant .............665 EP, Lithium Base, 
Waterproof Type Lubricant 
Wheel Bearing Adjustment. ...........5. Tighten spindle nut to 


25 foot-pounds (34 N-m) torque then 
back nut off to 6 inch-pounds (0.68 N-m) 
torque while rotating wheel. 


External Luggage Rack Capacity: 


Gremlin and Pacer Sedan. ............. 75 pounds (34 kg) 

Pacer and Concord Wagon ............. 100 pounds (45 kg) 

Matador Wado: sar<cBol BL eae es outer 150 pounds (68 kg) 
Collapsible Spare Tire: 

latlationiRressurens te. Man aa eee 28 PS! (193.06 kPa) 
Compact Spare Tire: 

HELA CON MEOSSUNG I ic nautis oe.cion cat asain ay citrate rau Ses 60 PSI 
Wheel Retaining Nuts (All) ............0. 75 foot-pounds (102 N-m) 


set-to torque; 70-90 foot- 
pounds (8-10) N-m) service 
in-use recheck torque. 


Tire Inflation Pressure Charts 


PACER WAGON 


MATADOR 4-DOOR SEDAN 


TIRE SIZE 


REDUCED LOAD" 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD? 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


REDUCED LOAD" 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD? 
COLD INFLATION 
PRESSURES 
FRONT/REAR 





Six-Cylinder Wagon 
D78, DR78, 
DR70—All.... 





Eight-Cylinder Wagon 
E78,ER78—All. . 











* REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 


2>FULL LOAD: 4 passengers and luggage, or 850 pounds maximum, 
or 2 passengers front — 2 passengers rear and 250 pounds luggage. 


80685F 


MATADOR COUPE 


REDUCED LOAD" 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD * 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


Six-Cylinder Sedan 
F78,FR78—All . 
G78, GR78, 
GR70-All.... 
H78, HR78, 
HR70-All .... 





Eight-Cylinder Sedan 
F78,FR78—All.. 
G78, GR78, 

GR70—All.... 
H78,HR78—All. . 











» REDUCED LOAD: 1 to 5 passengers and luggage, or 750 pounds 
maximum. 


2>FULL LOAD: Bench Seat Models — 6 passengers and luggage, or 
1100 pounds maximum, or 3 passengers front — 3 passengers rear and 
200 pounds luggage. Individual or Bucket Seat Models — 5 passen- 
gers and luggage, or 950 pounds maximum, or 2 passengers front — 

3 passengers rear and 200 pounds luggage. 
80685H 


MATADOR STATION WAGON 





Six-Cylinder Coupe 
F78,FR78—All. . 
H78,HR78—All . . 


GR78,GR70-All . 


— 





TIRE SIZE 


REDUCED LOAD" 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD? 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


Eight-Cylinder Coupe 
F78,FR78-LAC . 
F78,FR78-WAC . 
G78, GR78, 

GR70-All.... 
H78,HR78-—All . . 











) REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 


2 FULL LOAD: Bench Seat Models — 5 passengers and luggage, or 
950 pounds maximum, or 3 passengers front — 2 passengers rear and 
200 pounds luggage. Individual or Bucket Seat Models — 4 passen- 
gers and luggage or 800 pounds maximum, or 2 passengers front — 
2 passengers rear and 200 pounds luggage. 

80685G 


Eight-Cylinder Wagon 
H78, HR78, 
HR7O—Alll: . . 





» REDUCED LOAD: 1 to 5 passengers and luggage, or 750 pounds 
maximum. 


2 FULL LOAD: 3-Seat Models — 8 passengers, or 6 passengers and 
luggage, or 1200 pounds maximum, or 3 passengers front — 3 pas- 
sengers in second seat and 300 pounds luggage, or 3 passengers front 
seat — 3 passengers second seat and 2 passengers in third seat. 2-Seat 
Models — 6 passengers and luggage, or 1200 pounds maximum, or 3 
passengers front seat — 3 passengers rear seat and 300 pounds 
luggage. 

80685J 
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GREMLIN SEDAN 


REDUCED LOAD ~ 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD? 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


Six-Cylinder Sedan 


D78, OR78, 
DR70—All.... 


Four-Cylinder Sedan 
B78, C78,078... 
DR78,DR70.... 





= REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 


2 FULL LOAD: 4 passengers and luggage, or 775 pounds maximum, 
or 2 passengers front — 2 passengers rear and 175 pounds luggage. 


80685A 


CONCORD SEDAN AND HATCHBACK 


REDUCED LOAD * 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD ? 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


Six-Cylinder 2-Door 

Sedan and Hatchback 
C78,D78-LAC.. 
C78, D78-WAC.. 
DR78,DR70-All . 


Six-Cylinder 4-Door 
Sedan 


DR70—All.... 


Eight-Cylinder 2-Door 

Sedan and Hatchback 
D78, DR78, 

DR70—All.... 


Eight-Cylinder 4-Door 
Sedan 
D78, DR78, 
DR70—LAC... 
D78, DR78, 
DR70—WAC... 





= REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 


2FULL LOAD: 2-Door Models — 4 passengers and luggage or 775 
pounds maximum, or 2 passengers front — 2 passengers rear and 175 
pounds luggage. 4-Door Models — 5 passengers and luggage, or 925 
pounds maximum, or 2 passengers front — 3 passengers rear and 175 
pounds luggage. 


806858 











CONCORD WAGON 


REDUCED LOAD * 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD? 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


Six-Cylinder Station 
Wegon 


C78-—WAC .... 
D078, DR78, 
DR70—All.... 


Eight-Cylinder 
Station Wagon 
D78, DR78, 
DR70—-—LAC... 
D78, OR78, 
DR70 — WAC 


* REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 

2 FULL LOAD: 5 passengers and luggage, or 925 pounds maximum, 
or 2 passengers front — 3 passengers rear and 175 pounds luggage. 


80685C 


AMX 


REDUCED LOAD - 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD = 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


Six-Cylinder 

Hatchback 
C78,D078-LAC.. 
C78,D78-WAC .. 
DR78,DR70-All . 


Eight-Cylinder 
Hatchback 
D78, DR78, 
DR70—-All.... 


= REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 

2 FULL LOAD: 4 passengers and luggage, or 775 pounds maximum, 
or 2 passengers front — 2 passengers rear and 175 pounds luggage. 


80685D 


PACER SEDAN 


REDUCED LOAD * 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


FULL LOAD = 
COLD INFLATION 
PRESSURES 
FRONT/REAR 


TIRE SIZE 


Six-Cylinder Sedan 
D78, DR78, 
DR70—All.... 


2 REDUCED LOAD: 1 to 4 passengers and luggage, or 600 pounds 
maximum. 


2 FULL LOAD: 4 passengers and luggage, or 775 pounds maximum, 
or 2 passengers front — 2 passengers rear and 175 pounds luggage. 


80685E 


NOTES 
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GENERAL 


Two steering column designs are used: a non-tilt col- 
umn, which is standard equipment on all models, and an 
optional tilt column. All columns have anti-theft and 
energy-absorbing features. They are designed to com- 
press in the event of a front end collision. 


The ignition lock cylinder and ignition switch are 
mounted on the column. When the ignition lock cylinder 
is turned to the Lock position, an internal lock mecha- 
nism prevents operation of the ignition and starting 
systems and steering wheel. In addition, the column 
gearshift lever cannot be operated on cars equipped with 
column shift automatic transmission. 


Steering columns used with floor shift manual or floor 
shift automatic transmission (except Matador models) 
are equipped with a key release lever. The lever is lo- 
cated on the right-hand side of the column jacket and 
must be raised in order to remove the ignition key. The 
column used in cars with column shift automatic trans- 
mission is not equipped with a key release lever. 


On all columns, the steering column steering shaft is 
connected to the steering gear by an intermediate shaft. 
The shaft is flange-mounted to the gear and is connected 
to the steering shaft by a universal joint on Pacer mod- 
els and by a coupling clamp and pinch bolt on all other 
models. 


Each steering column has a lever-operated directional 
signal switch and hazard warning switch. On models 
with the Cruise Command option, a unique com- 
bination-type lever is used to operate both the signal 
switch and Cruise Command. 


The tilt column has a spring loaded, movable upper 
housing providing six steering wheel positions in a verti- 
cal plane. A tilt release lever mounted in the column 
housing allows the driver to release the tilt lock mecha- 
nism and select the steering wheel position desired. 


STEERING WHEEL REMOVAL 


(1) Disconnect battery negative cable. 


(2) Remove horn button and horn ring internal 
parts. 


NOTE: On steering wheels with center horn buttons, 
remove the button by first lifting it up and then pulling 
it out. On other types, remove the mounting screws at 
the back of the wheel, and pull the horn wire plastic 
retainer out of the turn signal canceling cam, and re- 
move the button. 


(3) Remove steering wheel nut and washer. Note 
alignment marks on steering shaft and steering wheel 
(fig. 2H-1). Paint alignment marks on shaft and wheel if 
none are present. 


(4) Remove steering wheel using Puller J-21232. 


CAUTION: Do not hammer on the end of the shaft. 
Hammering could shear or loosen the plastic retainers 
which maintain rigidity of the energy-absorbing feature 
of the column. 
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Condition 


NOISE IN COLUMN 


ONE CLICK WHEN 
IN OFF-LOCK POSI- 
TION AND STEER- 
ING WHEEL IS 
MOVED 


HIGH STEERING 
SHAFT EFFORT 


HIGH SHIFT EFFORT 


Possible Cause 


(1) 


Service Diagnosis—Standard Column 


One click in OF F-Unlock and 
when steering wheel is moved. 


Column not correctly aligned. 
Flexible coupling pulled apart. 


Horn contact ring not lubricated. 


Lack of grease on bearings or 
bearing surface. 


Lower shaft bearing tight or 
frozen. 


Upper shaft bearing tight or 
frozen. 

Lock plate retaining ring not 
seated. 

Steering shaft snap ring not seated. 


Shroud or housing loose. 


Seating of lock bolt. 


Column assembly misaligned 
in car. 


Tight or frozen upper or lower 
bearings. 

Binding intermediate shaft 
U-joint. 

Column not aligned correctly 
in car. 

Lower bowl bearing not aligned 
correctly. 


Lack of grease on seal or bearing 
areas. 

Improper ignition switch mounting 
screws. 


Shift tube bent or broken. 


(10) 


(1) 


(1) 
(2) 


(3) 


(1) 
(2) 
(3) 
(4) 


(5) 


Correction 


Normal seating of Lock Bolt. 


Align column, 


Align column and replace 
flexible coupling. 


Lubricate with Lubriplate or 
equivalent. 


Lubricate with Lubriplate or 
equivalent. 


Replace bearing. Check shaft 
and replace if scored. 


Replace housing assembly. 


Replace retaining ring. Check 
for proper seating in groove. 


Replace snap ring. Check for 
proper seating in groove. 


Tighten mounting screws. 


None — normal — lock bolt 
seating; click is characteristic. 


Align correctly. 
Replace. 


Repair or replace intermediate 
shaft. 


Realign. 


Assemble correctly. 


Lubricate 


Install correct screws. 


Replace shift tube. 


70345A 
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Service Diagnosis—Standard Column 


Condition Possible Cause Correction 


IMPROPER Improper gearshift linkage Adjust linkage. 
TRANSMISSION adjustment. 
SHIFTING Improper shift gate. Replace with correct part. 
Loose lower shift lever. Replace shift tube assembly. 
Sheared shift tube joint. Replace shift tube assembly. 
STEERING WHEEL Housing loose on jacket — will be Tighten mounting screws to 
OR COLUMN LOOSE noticed with ignition in “‘off-lock”’ 60 inch-pounds torque. 
and when torque is applied to the 
steering wheel. 
LASH IN MOUNTED Column mounting bracket bolts Tighten to 20 foot-pounds torque. 
COLUMN ASSEMBLY loose. 
Column bracket capsule sheared. Replace bracket assembly. 
Broken weld nuts on jacket. Replace jacket assembly. 
DRIVER CAN LOCK Release lever mechanism Replace or repair. 
STEERING IN damaged. 


SECOND GEAR 
(Manual Transmission) 
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Service Diagnosis—Tilt Column 


Possible Cause 


(1) Column mounting bracket bolts 
loose. 














Condition Correction 


EXCESS PLAY IN 
MOUNTED COLUMN 
ASSEMBLY 


(1) Tighten to 20 foot-pounds torque. 


(2) Loose support screws. (2) Tighten to 60 inch-pounds torque. 


(3) Loose lock shoe pin in support. (3) Replace pin. 


Loose tilt head pivot pins. (4) Replace pivot pins. 


HOUSING SCRAPING 
ON BOWL 


Bowl bent or not concentric 
with hub. 








(1) Replace bowl. 


HOUSING LOOSE 










Excessive clearance between holes 
in support or housing and pivot 
pin diameters. 


(1) Replace either or both. 


(2) Defective or missing anti-lash 
spring in centering spheres. 


(2) Add spring or replace both. 


_ (8) Upper bearing not seating in 
bearing race. 


(3) Replace both. 


(4) Upper bearing inner race seat 
missing. 


(4) Install seat. 
70345C 
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Service Diagnosis—Tilt Column 





Condition 







HOUSING LOOSE 
(Continued) 


(5) 
(6) 







STEERING WHEEL 
LOOSE — EVERY 
OTHER TILT 
POSITION 





STEERING COLUMN 
WILL NOT LOCK IN 
ANY TILT POSITION 






















Possible Cause 


Loose support screws. 


Bearing preload spring missing 
or broken. 


Loose fit between shoe and 
shoe pivot pin. 


Lock shoe grooves may have 
burrs or dirt. 


Lock shoe lock spring weak or 
broken. 
















(5) 
(6) 


(1) 


(2) 


Correction 





Tighten to 60 inch-pounds torque. 
Replace repload spring. 


Replace both. 


Replace lock shoes, clean 
grooves. 


Replace lock spring. 


(3) Lock shoe seized on its pivot (3) Replace both lock shoes. 
pin. 
NOISE WHEN 1) Tilt spring rubbing in housing. (1) Lubricate. 
TILTING COLUMN (2) Tilt bumpers worn. (2) Replace tilt bumpers. 














Condition 


WILL NOT LOCK (1) 





(2) 
(3) 
(4) 
(5) 
(6) 
(7) 












HIGH LOCKING 
EFFORT (High effort 
required to turn 
ignition key and lock 
cylinder) 


(2) 
(3) 
(4) 







(5) 
(6) 
(7) 
















Service Diagnosis—Lock System 


Possible Cause 


Lock bolt spring broken or 
defective. 


Damaged sector tooth. 
Defective lock cylinder. 

Burr on lock bolt or housing. 
Damaged housing. 

Damaged lock rack. 


Interference between bowl 
and lock rack coupling. 


Lock cylinder defective. 
Ignition switch malfunction. 
Rack preload spring broken or 


Burrs on lock sector, lock rack, 
housing, support or remote rod 
coupling. 


Bent sector shaft. 
Defective lock rack. 
Remote rod bent, deformed. 






(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


(1) 
(2) 
(3) 
(4) 


(5) 
(6) 
(7) 
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Replace lock bolt spring. 


Replace sector. 
Replace lock cylinder. 
Remove burr. 

Replace housing. 
Replace lock rack. 


Replace bowl or actuator rod 
as required. 


Replace lock cylinder. 
Replace ignition switch. 
Replace preload spring. 


Remove burrs. 


Replace shaft. 
Replace lock rack. 


Straighten or replace. 703450 














Condition 


HIGH LOCKING 
EFFORT (Continued) 


KEY STICKS IN 
“START” POSITION 


KEY CANNOT BE 
REMOVED IN OFF- 
LOCK POSITION 


LOCK CYLINDER 
CAN BE REMOVED 
WITHOUT DE- 
PRESSING RETAINER 


Condition 


ELECTRICAL SYSTEM 
WILL NOT FUNCTION 


IGNITION SWITCH 
WILL NOT 
ACTUATE 


IGNITION SWITCH 
CANNOT BE 
ADJUSTED 





Service Diagnosis—Lock System 


Possible Cause 


Ignition switch mounting 
bracket bent. 


Distorted coupling slot in lock 
rack (tilt column). 











Remote rod deformed. 






Ignition switch mounting 
bracket bent. 






Ignition switch is not adjusted 
correctly. 






Burr over retainer slot in housing 
cover or on cylinder retainer. 






Ignition switch is not adjusted 
correctly. 








Defective lock cylinder. 







Lock cylinder with defective 
retainer. 







Burr over retainer slot in housing 
cover or on cylinder retainer. 









Service Diagnosis—Electrical 


Poor battery connection. 


Harness connector loose or 
defective. 


Defective wiring. 


Ignition switch not adjusted 
properly. 
Ignition switch malfunction. 


Ignition switch malfunction. 


Switch remote rod deformed. 


Lock sector engaged in wrong 
lock rack tooth. 


(8) 


(9) 


(1) 
(2) 


(1) 


(2) 


(1) 
(2) 


(3) 
(4) 


(5) 


(1) 


(1) 
(2) 
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Correction 





Straight or replace. 


Replace lock rack. 


Straight or replace. 


Straighten or replace. 


Adjust switch. 


Remove burr. 


Readjust switch. 
Replace lock cylinder. 
Replace lock cylinder. 


Remove burr. 


70345D 


Correction 


Connect securely. 
Tighten or replace. 


Repair or replace. 
Readjust. 


Replace ignition switch. 


Replace. 


Repair or replace. 
Engage correctly. 
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Condition 


TURN SIGNAL WILL 
NOT CANCEL 






TURN SIGNAL 
DIFFICULT TO 
OPERATE 


TURN SIGNAL WILL 
NOT INDICATE LANE 
CHANGE 


TURN SIGNAL WILL 
NOT STAY IN TURN 
POSITION 


HAZARD SWITCH 
CANNOT BE 
PULLED OUT 


NO TURN SIGNAL 
LIGHTS 


(1) 


(2) 


(1) 


(1) 
(2) 
(3) 


Service Diagnosis—Turn Signal Switch 


Possible Cause 





Loose switch mounting screws. 


Switch or anchor bosses broken. 







Broken, missing or out of 
position detent, return or 
canceling spring. 







Turn signal lever is loose. 






Cancelling cam or switch 
broken or distorted. 


Loose or misplaced switch springs.’ 


Foreign material in switch. 
Switch mounted loosely. 


Broken lane change pressure pad 
or spring hanger. 


Broken, missing, or misplaced 
lane change spring. 


Jammed wires. 


Foreign material or loose parts 
impeding movement of yoke. 


Worn or cracked switch. 


Foreign material between support 
and canceling leg and yoke. 


Inoperative turn signal flasher. 
Defective or blown fuse. 


Inoperative signal switch. 








(2) 


(3) 


(1) 


(2) 


(1) 


(1) 
(2) 
(3) 


Correction 


Tighten to specified torque. 


Replace switch. 


Reposition or replace springs as 
required. 


Tighten mounting screw to 12 
inch-pounds torque. 


Replace cam or switch. 


Reposition or replace springs. 


Remove foreign material and 
clean switch. 


Tighten mounting screws to 35 
inch-pounds torque. 


Replace switch. 
Replace or reposition as required. 


Loosen mounting screws, reposi- 
tion base or wires and retighten 
screws to 35 inch-pounds torque. 





Remove foreign material. Tighten 
loose parts. 


Replace switch. 


Remove foreign material. If no 
foreign material is impeding 
function of hazard switch, replace 
turn signal switch. 


Replace turn signal flasher. 
Replace fuse. 


Replace signal switch. 
Disconnect column-to-chassis 
connector. Connect new switch 
to chassis and operate switch by 
hand. If lights now operate 
normally, signal switch is in- 


operative. 
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Service Diagnosis—Turn Signal Switch 


Condition Possible Cause Correction 


NO TURN SIGNAL (4) Loose chassis-to-column (4) Connect securely. 
LIGHTS (Continued) connector. 
(5) If lights do not operate, check (5) Repair chassis wiring as required. 
chassis wiring for opens, grounds, 
etc. 
TURN INDICATOR (1) Front or rear bulb burned out. (1) Replace bulb. 
LIGHTS ON, BUT (2) If vehicle lights do not operate, (2) Repair chassis wiring as required. 
NOT FLASHING check light sockets for high 


resistance connections, the 
chassis wiring for opens, grounds, 


etc. 
(3) Inoperative flasher. (3) Replace flasher. 
(4) Loose chassis-to-column (4) Connect securely. 
connection. 
(5) Inoperative turn signal switch. (5) Replace turn signal switch. 
To determine if turn signal switch 
is defective, substitute new switch 
into circuit and operate switch by 
hand. If the vehicle lights operate 
normally, signal switch is inopera- 
tive. 
STOP LIGHT NOT (1) Loose column-to-chassis (1) Connect securely. 
ON WHEN TURN connection. 
INDICATED 
(2) Inoperative signal switch or (2) Replace signal switch. 
brake light switch. Disconnect column-to-chassis 


connector. Connect new switch 
into system without removing 
old. Operate switch by hand. If 
brake lights work with switch in 
the turn position, signal switch 
is defective. 


(3) If brake lights do not work check (8) Repair connector to stoplight 
connector to stop light sockets circuits. 
for grounds, opens, etc. 


70345G 


2H-8 STEERING COLUMNS 
SSS SS SS ee a I AE OLDE I I DDE PELEE LITLE LED LILLE PLLC LEA IAI, ERG, 


Service Diagnosis—Turn Signal Switch 


Condition Possible Cause Correction 


TURN INDICATOR Burned out bulbs. (1) Replace bulbs. 
PANEL LIGHTS 


High resistance to ground at bulb (2) Replace socket. 
NOT FLASHING 


socket. 

Opens, grounds in wiring harness. (3) Locate and repair as required. 
TURN SIGNAL High resistance ground at light (1) Repair high resistance grounds 
LIGHTS FLASH sockets. at light sockets. 


VERY SLOWLY 


Incorrect capacity turn signal (2) Replace turn signal flasher. 
flasher. 


Ground in chassis wiring. (3) Locate and repair as required. 

If the flashing rate is still ex- 
tremely slow, check chassis 

wiring harness from the connector 
to light sockets for grounds, high 
resistance points, etc. 


Loose chassis-to-column (4) Connect securely. 
connection. 


Inoperative signal switch. (5) Replace signal switch. 
Disconnect column-to-chassis 
connector. Connect new switch 
into system without removing 
old. Operate switch by hand. If 
flashing occurs at normal rate, 
the signal switch is defective. 


HAZARD SIGNAL Blown fuse. (1) Replace fuse. 

aa Dak ae Inoperative hazard warning (2) Replace hazard warning flasher. 
7 flasher. 

SIGNAL FUNCTIONS ; CS)" commeck securely’, 

NORMALLY Loose chassis-to-column (4) Replace the turn signal switch. 


connection. Disconnect column-to-chassis 
Inoperative turn signal switch. connector. Connect new switch 
into system without removing old. 
Depress the hazard warning button 
and observe the hazard warning 
lights. If they now work normally, 
the turn signal switch is defective. 


Harness connector open. (5) Replace harness connector. 

If the lights do not flash, check 
wiring harness K lead (brown) for 
open between hazard flasher and 
harness connector. If open harness 
connector is defective. 
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Condition 


BUZZER DOES NOT 
SOUND WITH KEY 
FULLY INSERTED IN 
LOCK CYLINDER 
WITH DRIVER’S 
DOOR OPEN 


Note 1: If buzzer 
fault has not yet been 
detected, connect a 
continuity meter (or 
light to the male E and 
F connector contacts. 
Insert the key the full 
depth into the lock 
cylinder. 


If contact is made with 
the key in, and is not 
made with it out, the 
function is normal. 
Retrace initial diagnostic 
steps. 


If contact is not estab- 
lished, the fault is in the 
column. Proceed to 
NOTE 2. 


Service Diagnosis—Key Warning Buzzer 


Possible Cause 


(1) Loose connection at buzzer. 


(2) Voltage not available to buzzer. 


(8) Defective buzzer. 
(4) Door jamb switch on driver’s side 
maladjusted or inoperative. 


(5) Short in chassis wiring. 


(6) Short or fault in signal switch 
wiring. 


(7) Chips, burrs, foreign material 
preventing actuator tip function. 
Caution: Key must be removed or 
cylinder in “‘run”’ position before 
removing lock cylinder. 


(8) Defective lock cylinder. 


(9) Chips, foreign material affecting 
buzzer switch operation. 


(10) Damaged or broken buzzer switch. 


(11) Inoperative buzzer switch (Switch 
appears good but will not make 
buzzer switch function check.) 


(12) Buzzer switch contact gap too 
large. 


Correction 


(1) Connect securely. 


(2) Check continuity of chassis wiring 
and repair as required. 


(3) Replace buzzer. 
(4) Readjust or replace as required. 


(5) Check by separating chassis to 
column connector. Connect E 
and F female contacts on the 
chassis side (bent paper clip will 
work). If buzzer sounds, continue 
diagnosis. If not, locate and repair 
chassis wiring. 


(6) Connect male E and F contacts of 
connector with jumper. Check 
buzzer switch pads with ohmmeter. 
If contact is made, function is 
normal. If not, replace signal 
switch. 


(7) Remove chips, burrs, etc. Reas- 
semble and recheck. Refer to 
NOTE 3. 


(8) With the lock cylinder out (observ- 
ing caution under 7), fully insert 
and remove the key. The actuator 
should extend and retract smooth- 
ly. Total extension of tip should 
be 0.050 inch. If not, replace lock 
cylinder. 


(9) Remove and clean as required — 
reassemble and recheck per NOTE 
3: 


(10) Replace buzzer switch. 

(11) Connect ohmmeter leads to the 
buzzer switch probes. Press on the 
actuator pad until the interior 


points contact. If contact is not 
made, replace buzzer switch. 


(12) Reset contact gap. 
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2H-10 STEERING COLUMNS 


Condition 


NOTE 2: With the fault 
isolated in the column, 
disassemble the upper 
end of the column until 
the signal switch mount- 
ing screws have been 
removed. Lift the switch 
and check the probes of 
the buzzer switch to 
ensure good contact with 
the pads in the signal 
switch. Bend probes, if 
required, then reseat the 
signal switch and install 
the three screws. Check 
the function, as in 
NOTE 1. 


BUZZER CONTINUES 
TO OPERATE WITH 
KEY IN THE LOCK 
CYLINDER WITH THE 
DRIVER’S DOOR 
EITHER OPENED OR 
CLOSED AND CEASES 
WHEN KEY IS 
REMOVED. 


BUZZER CONTINUES 
TO OPERATE WITH 
KEY OUT, BUT STOPS 
WHEN DRIVER’S 
DOOR IS CLOSED. 


Service Diagnosis—Key Warning Buzzer 


Possible Cause 


NOTE 3: If the fault has not yet been 
isolated and repaired, connect ohm- 
meter to the buzzer switch probes. 
Fully insert and remove the key from 
the lock cylinder. 


If contact is made with the key in, and 
is broken with it out, the function is 
normal. Retrace diagnostic steps start- 
ing at NOTE 2. 


If contact is not made, the fault is in 
the lock cylinder or buzzer switch. 


(1) Door jamb switch on driver’s side 
maladjusted or inoperative. 


(2) Wire from signal switch to door 
jamb switch shorted. 


Lock cylinder binding (Turn lock 
toward start position. If buzzer 
stops in run position or when 
turned past run towards start, 
the problem is a sticky lock 
cylinder actuator). 


Chips, foreign material in lock 
cylinder bore. 


Sticky lock cylinder actuator tip. 


Damaged or broken buzzer switch. 


Buzzer switch contact gap too 
close. 





Correction 


NOTE 4: Setting the contact gap. 
Press a 0.030 inch wire type spark plug 
gap wire with flat piece of stock on the 
actuator pad. If contact is not made 
adjust switch until positive contact is 
made (use ohmmeter). 


With positive contact a 0.030 inch use 
a 0.0025 inch plug gap wire beneath 


the flat stock. No contact should occur. 


Adjust. When the switch will make 
contact with the 0.030 inch wire and 
not with the 0.025 inch wire, the 
buzzer switch is set at the low limit. 


(1) Adjust or replace as required. 


(2) If on signal switch side, replace 
signal switch. If on chassis side, 
find and repair. 


NOTE 5: This condition indicates the 
lock cylinder or buzzer switch is at 
fault. To verify, check for continuity 
at the E and F male connector contacts 


with the key removed from the cylinder. 


If continuity exists, the fault is in the 
column. 


(1) Replace lock cylinder. 


(2) Remove, assemble and recheck 
function. 


(3) Replace lock cylinder. 
(4) Replace buzzer switch. 
(5) Adjust as specified. 
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Fig. 2H-2 Metric Steering Shaft Identification 


STEERING WHEEL INSTALLATION 


CAUTION: Some steering shafts have metric steering 
wheel nut threads. Inspect and identify the shaft nut 
thread-type before installing a replacement nut. Metric 
shafts have an identifying groove in the shaft steering 
wheel splines (fig. 2H-2). Metric nuts are color-coded 
blue for identification. 


(1) Align steering shaft and steering wheel marks, 
and install wheel on shaft (fig. 2H-1). 

(2) Install washer and nut and tighten nut to 33.9 
Nm (25 foot-pounds) torque. . 


CAUTION: Verify the steering shaft nut thread-type 
before installing the nut (fig. 2H-2). Metric nuts are 
color-coded blue for identification. 
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(3) Install horn ring parts and horn button. 

(4) Install center-type horn button by indexing pro- 
jection on rubber retaining ring with notch in cup and 
pushing cup down to engage ring. 

(5) On screw-mounted horn buttons, install horn 
wire, press retainer in place, and install attaching 
screws. 

(6) Connect battery negative cable. 

(7) Reset clock if equipped. 


STEERING COLUMN REMOVAL 


CAUTION: Handle the column carefully when it is 
removed from the car. A sharp blow on the end of the 
steering shaft or shift levers, leaning on the column 
assembly, or dropping the assembly could shear or 
loosen the plastic fasteners that maintain rigidity of the 
energy-absorbing feature of the column. 


(1) Disconnect battery negative cable. 

(2) Paint identifying marks on intermediate shaft 
and gear to aid assembly. 

(3) Remove flexible coupling nuts and disengage in- 
termediate shaft from coupling. 

(4) On column shift cars, disconnect shift rod from 
steering column shift lever (fig. 2H-3). 

(5) Move seat to rear as far as possible. 

(6) Remove lower finish panel or tube cover. 

(7) Remove package tray, if equipped. 


(8) Lift locking tab on steering column harness con- 
nector and separate column harness from instrument 
panel harness connector (fig. 2H-4). 

(9) Press locking tabs on ignition switch harness 
connectors and disconnect harness from switch (remove 
black connector first). 

(10) Disconnect Cruise Command harness connector, 
if equipped. 

(11) On Pacer and Matador models, unhook quadrant 
cable from shift bow] (fig. 2H-5). 

(12) Remove toeplate bolts from dash panel. 

(18) Remove bolts attaching steering column mount- 
ing bracket to column. 


CAUTION: The column mounting bracket bolts are 
metric and are color-coded blue for identification. Keep 
these bolts with the bracket for assembly. 


(14) Support column assembly and remove nuts at- 
taching column mounting bracket to instrument panel. 
Remove bracket and store in safe place to protect break- 
away capsules (fig. 2H-6). 

(15) Remove column assembly from car. 

(16) Attach Holding Fixture J-23074 to column and 
mount column assembly in vise. 


NOTE: [f the intermediate shaft is removed from the 
column, paint alignment marks on the column and shaft 
for assembly reference. 
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STEERING COLUMN INSTALLATION 


CAUTION: Use only the specified screws, bolts, and 
nuts during assembly, and tighten them to the specified 
torque to maintain proper energy-absorbing action of 
the assembly. Over-length bolts must not be used as 
they may prevent a portion of the assembly from com- 
pressing under impact. The bolts or nuts attaching the 
column mounting bracket to the instrument panel must 
be tightened to the specified torque so the column 
mounting bracket will break away as designed under 
impact. 


(1) Remove column holding fixture and install 
a20ss mounting bracket on column. Tighten bracket attaching 
Fig. 2H-4 Disconnecting Column Harness Connector bolts to 27.1 Nm (20 foot-pounds) torque. 
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Fig. 2H-5 Quadrant Cable—Pacer-Matador 


CAUTION: The mounting bracket attaching bolts are 
metric and are color coded blue for identification. Be 
sure the correct bolts are installed. 


(2) If intermediate steering shaft was removed, in- 
stall shaft on column using alignment marks made dur- 
ing removal. 

(3) Install column in car. 

(4) Engage intermediate shaft flange with steering 
gear flexible coupling, and loosely install two column 
mounting bracket-to-instrument panel attaching nuts. 
Finger-tighten nuts only. 

(5) Install toeplate gasket, toeplate, and toeplate 
attaching bolts. Finger-tighten bolts only. 
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Fig. 2H-6 Column Mounting Bracket 


(6) Install flexible coupling nuts and tighten to 30 
foot-pounds (40.6 Nm) torque. 

(7) Install remaining column mounting bracket-to- 
instrument panel attaching nuts. Finger-tighten nuts 
only. 

(8) Position column so flexible coupling is flat and 
not distorted, and tighten column mounting bracket-to- 
instrument panel attaching nuts to 10 foot-pounds (13.5 
Nm) torque. 

(9) Align toeplate and clamp and tighten attaching 
bolts to 10 foot-pounds (13.5 Nm) torque. 

(10) Connect shift linkage and check operation. Ad- 
just if necessary. 

(11) Connect quadrant cable to shift bowl, if 
equipped. 

(12) Connect ignition switch harness, steering col- 
umn harness, and Cruise Command connector, if 
equipped. 

(18) Install lower finish panel, tube cover, or package 
tray, if equipped. 

(14) Remove 
painted areas. 

(15) Connect battery negative cable. 

(16) Reset clock, if equipped. 


STANDARD STEERING COLUMN OVERHAUL 


protective covering from column 


Disassembly—Upper Section 


NOTE: Column removal is not necessary if only the 
upper section is to be serviced. However, if the complete 
column or lower section must be disassembled, remove 
the column, install Steering Column Support Fixture J- 
23074, and mount the column assembly in a vise. The 
following disassembly procedure applies to both column 
shift and floor shift standard steering columns, with 
minor differences noted where applicable. 


2H-14 STEERING COLUMNS 


(1) Disconnect battery negative cable. 

(2) Cover painted areas of column. 

(8) Remove steering column tube cover or lower 
finish panel. 

(4) Remove package tray, if equipped. 

(5) Loosen toeplate attaching screws. 

(6) On Pacer and Matador models, disconnect quad- 
rant cable from flanged clip on lower right side of shift 
bowl (fig. 2H-5). 

(7) Remove steering wheel. Refer to Steering Wheel 
Removal. 

(8) Remove lockplate cover. Pry cover out of hous- 
ing using two screwdrivers. 

(9) Compress lockplate and unseat steering shaft 
snap ring as follows: 

(a) Inspect and identify steering shaft nut 
thread type. Metric shafts have identifying groove in 
steering wheel locating splines (fig. 2H-2). American 
thread shafts do not have this groove. 

(b) If shaft has American threads, use Lock- 
plate Compressor Tool J-28653 as is to compress lock- 
plate and unseat snap ring (fig. 2H-7). 

(c) If shaft has metric threads, replace com- 
pressor tool forcing screw with Metric Forcing Screw J- 
23653-4 before installing tool on steering shaft (fig. 2H- 
7). 


WARNING: The lockplate is under considerable spring 
pressure. Do not attempt to remove the snap ring with- 
out using the compressor tool. 


(10) Remove lockplate compressor tool and snap 
ring. Discard snap ring. 

(11) Remove lockplate, canceling cam, upper bearing 
preload spring, and thrust washer from shaft. 


TOOL 
J-23653 







COMPRESSOR TOOL 
FORCING SCREW 
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Fig. 2H-7 Steering Shaft Snap Ring Removal 


(12) Place turn signal switch lever in right turn posi- 
tion and remove lever. 

(13) Press hazard warning switch button inward and 
turn counterclockwise to remove. 

(14) On cars with column shift automatic transmis- 
sion, move gearshift lever to Park. 

(15) Remove gearshift lever pivot pin using 1/4-inch 
(6.3 mm) punch and remove lever. 

(16) Disconnect turn signal switch harness connector 
at mounting bracket on lower right side of column. 

(17) Unhook plastic locking tab and disconnect turn 
signal switch harness from instrument panel harness 
(fig. 2H-4). 

(18) On Gremlin, Concord, and AMX models with 
automatic transmission, depress lock tab which retains 
shift quadrant light wire in connector block using 
straightened paper clip and remove wire. 

(19) Remove column mounting bracket attaching 
bolts and remove bracket. 


CAUTION: The mounting bracket attaching bolts are 
metric and are color code blue for identification. Keep 
these bolts with the bracket for assembly. 


(20) Remove plastic harness connector from bottom 
of column. 

(21) Wrap tape around column harness connector to 
prevent snagging and remove harness (fig. 2H-8). 


TAPE HARNESS TO 
PREVENT SNAGGING 





Fig. 2H-8 Turn Signal Switch Harness Removal 


(22) Insert ignition key in lock cylinder, turn key to 
ON position, and remove key warning buzzer contacts. 
Use paper clip with right angle bend or needlenose pliers 
to remove switch and contacts (fig. 2H-9). 


CAUTION: Do not attempt to remove the switch and 
buzzer contacts separately, as the contacts can fall into 
the column assembly. 


(23) Turn key to LOCK position, press lock cylinder 
retaining tab inward and remove lock cylinder (fig. 2H- 
10). 
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Fig. 2H-9 Removing Buzzer Switch and Contacts 


NOTE: [f the tab is not visible through the access slot 
in the upper bowl, scrape or knock all flashing out of the 
slot (fig. 2H-10). 
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Fig. 2H-10 Lock Cylinder Retaining Tab Location 
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(24) Remove ignition switch from column. 

(25) Remove upper housing retaining screws and re- 
move upper housing, remote rod, and shift quadrant 
light wire, if equipped . 


NOTE: Proceed to the following steps if servicing a 
column shift column that is to be completely dis- 
assembled. If servicing a floor shaft column that is to be 
completely disassembled, proceed to step (36). 


(26) Remove thrust cup from upper housing (fig. 2H- 
tT), 






THRUST 
CUP 


42050 


Fig. 2H-11 Thrust Cup Position 


(27) Remove lock bolt and rack. 
(28) Remove rack preload spring (fig. 2H-12). 
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Fig. 2H-12 Rack Preload Spring Removal 


2H-16 STEERING COLUMNS 


(29) Note position of sector on shaft for assembly 
reference and remove sector using blunt punch. 

(80) Remove shift gate lock from upper housing. Re- 
place gate if excessively worn. 

(81) On Gremlin, Concord, and AMX models, remove 
shift quadrant retaining clips using small punch to pry 
them out (fig. 2H-18). 

(82) On Gremlin, Concord, and AMX models, remove 
shift quadrant light cover, remove screw which retains 
socket assembly, and remove assembly. 

(83) Remove shift bowl from column. 

(84) Remove nylon bearing from upper end of col- 
umn jacket tube (fig. 2H-14). 


NOTE: [f the lower section must also be disassembled, 
it is easier to remove the nylon bearing after the shift 
tube has been removed. 





Fig. 2H-13 Retainer Clip Removal—Gremlin-Concord-AMX 
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Fig. 2H-14 Nylon Bearing Position 


(35) Remove screws attaching shroud to bowl (fig. 
2H-15) and remove shroud. 

(36) On key release columns, place rag over inhibitor 
lever pivot to prevent lever spring from flying out, and 
carefully remove inhibitor lever (fig. 2H-16). 

(37) Remove inhibitor lever spring. 

(38) Lift remote rod and rack assembly, and lock 
bolt and spring assembly out of housing. If rack preload 
spring requires service, remove it at this time. 

(39) If lower section is to be disassembled, proceed to 
Lower Section Disassembly for Column Shift Steering 
Column or Floorshift Steering Column. 
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Fig. 2H-15 Shroud Removal 


Lower Section Disassembly 
Column Shift Steering Column 


NOTE: The steering column must be removed in order 
to service the lower section. If only the lower section is 
to be serviced, remove the lockplate cover, steering shaft 
snap ring, lock plate, canceling cam, upper bearing pre- 
load spring and thrust washer. Additional upper section 
disassembly is not necessary. Refer to Uper Section 
Disassembly. 


(1) Remove steering shaft from lower end of 
column. 

(2) On column shift column, remove lower bearing 
retainer ring, lower bearing, preload spring, and nylon 
washer (fig. 2H-17). 

(8) Remove shift tube bearing retaining screws and 
remove shift tube. 

(4) If nylon shift tube bearing was not removed 
during upper section disassembly, remove it at this 
time. 
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Fig. 2H-17 Lower Bearing Assembly 


Floor Shift Steering Column 


NOTE: The steering column must be removed in order 
to disassemble the lower section. If only the lower sec- 
tion is to be serviced, remove the lockplate cover, steer- 
ing shaft snap ring, lock plate, canceling cam, upper 
bearing preload spring and thrust washer. Additional 
upper section disassembly is not necessary. 


(1) Remove steering shaft from lower end of 
column. 


(2) Remove lower bearing retaining clip retainer 
and lower bearing (fig. 2H-17). 


Lower Section Assembly 


NOTE: Apply chassis grease to all friction and bearing 
surfaces before assembly. 


Floor Shift Steering Column 


(1) Install nylon thrust washer. 

(2) Install preload spring (fig. 2H-17). 

(3) Install lower bearing with metal face of bearing 
toward retainer. 

(4) Install bearing retainer and lockring. 

(5) If complete column overhaul is being performed, 
continue with Upper Section Assembly 

(6) If complete column overhaul is not being per- 
formed and lower section only was disassembled, install 
steering shaft, thrust washer and preload spring, upper 
bearing, canceling cam, lock plate, steering shaft snap 
ring, and lockplate cover. Refer to Upper Section 
Assembly. 


Column Shift Steering Column 


(1) Install shift tube (fig. 2H-19). 

(2) Install nylon thrust washer on lower end of shift 
tube with flat side facing upper end of column (fig. 2H- 
17). 

(3) Install preload spring. 

(4) Install lower bearing with metal face toward 
retainer, and install retainer and lockring. 

(5) If complete column overhaul is being performed, 
proceed to Upper Section Assembly. 

(6) If complete column overhaul is not being per- 
formed and lower section only was disassembled, install 
steering shaft, thrust washer and preload spring, upper 
bearing, canceling cam, lock plate, steering shaft snap 
ring, and lockplate cover. Refer to Upper Section 
Assembly. 


Upper Section Assembly 
Floor Shift Steering Column 


(1) Apply chassis grease to all friction and bearing 
surfaces. 

(2) Install lock sector in upper housing. Insert large 
end of sector through lock cylinder hole and slide sector 
on shaft. Press sector onto shaft using blunt punch. 

(3) If removed, insert rack preload spring into hous- 
ing from lower end. Hook both ends of spring onto 
housing. 

(4) Assemble lock bolt, rack, and remote rod (fig. 
2H-20) and install in housing. 


NOTE: First tooth of rack must engage between first 
and second teeth of sector. 
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Fig. 2H-18 Standard Column—With Floorshift Manual or Automatic Transmission 


(5) Place key release inhibitor lever spring over le- 
ver pivot on housing. 
(6) Position inhibitor lever on pivot with one end of 
spring hooked on lever. 
(7) Press inhibitor lever pivot down and insert op- 
posite end of spring in housing slot. 
(8) Install wave washer on pivot. 
(9) Install shroud over remote rod and on housing. 
(10) Install and tighten shroud attaching screws to 
18 inch-pounds (2.0 Nm) torque. 
(11) To complete assembly of floor shift column, re- 
fer to Column Shift Steering Column, steps (12) through 
(40). 


Column Shift Steering Columns 


(1) Insert lower bow] nylon bearing in upper end of 
jacket tube. Be sure bearing is installed with smaller 


inside diameter facing lower end of jacket tube and that 
bearing notches are engaged in three locator crimps in 
column (fig. 2H-14). 

(2) Align shift bowl with shift tube spline and in- 
stall bowl. 

(3) Install rack preload spring in upper housing (fig. 
2H-12). 

(4) Place large end of sector on sector shaft and 
press sector on shaft using blunt punch. 

(5) Install shift gate lock and install countersunk 
attaching screws. 

(6) On Gremlin, Concord, and AMX models with 
column shift automatic transmission, install shift quad- 
rant (fig. 2H-13). 

(7) Align shift quadrant and install retainer clips 
with flat sides facing bowl. 
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Fig. 2H-19 Standard Column—With Column Shift Automatic Transmission 


2H-20 STEERING COLUMNS 









PLASTIC 


ac ee 


im 
v, 
~D} 


LOCK 
SECTOR 


60184 


Fig. 2H-20 Lock Bolt, Lock Rack, and Sector 


(8) Assemble lock bolt and rack (fig. 2H-20) and 
install assembly in bowl. 


NOTE: First tooth of rack must be engaged between 
first and second teeth of sector. 


(9) Install thrust cup in housing with flared end 
facing out (fig. 2H-11). 

(10) Rotate bow] counterclockwise to stop, and in- 
stall housing on column. Tighten housing screws to 60 
inch-pounds (6.7 Nm) torque. 

(11) On Gremlin, Concord, and AMX models with 
column shift automatic transmission, guide shift quad- 
rant light wire and remote lock rod into position be- 
tween bow] and column jacket. 

(12) Assemble key warning switch and buzzer 
contacts. 

(18) Install key warning buzzer switch with buzzer 
contact brass tabs pointing upward (fig. 2H-9). 

(14) Install turn signal switch assembly. Guide wire 
harness into position and align switch . 

(15) Remove tape from turn signal switch harness 
connector and position wires in column protector and 
jacket. 

(16) Install and tighten turn signal switch retaining 
screws to 35 inch-pounds (3.9 Nm) torque. 


NOTE: Be sure the turn signal switch actuating lever 
pivot is correctly aligned and seated in the upper hous- 
ing pivot boss before installing the retaining screws. 


(17) Install steering column mounting bracket. 
Tighten bolts to 20 foot-pounds (27.1 Nm) torque. 

(18) Install intermediate shaft on steering shaft, if 
removed. Tighten pinch bolt to 48 foot-pounds (65.0 Nm) 
torque. 

(19) Install steering column, if removed. Refer to 
Steering Column Installation. 

(20) Install turn signal lever and actuate turn signal 
switch to check operation. 

(21) Install steering shaft. 

(22) Install thrust washer, spring, and canceling cam 
on upper end of steering shaft. 

(28) Align lockplate with lock bolt and canceling cam 
shaft (fig. 2H-21). 

(24) Install replacement steering shaft snap ring on 
forcing screw of Lockplate Compressor Tool J-23653 
and install tool on steering shaft (fig. 2H-7). 


CAUTION: Identify the steering shaft nut thread type 
before installing the compressor tool. If the shaft has 
American threads, use the tool as is. However, if the 
shaft has metric threads (fig. 2H-2), replace the com- 
pressor tool forcing screw with Metric Forcing Screw J- 
23658-4 before using the tool. 


(25) Compress lockplate and seat snap ring in steer- 
ing shaft groove. 

(26) Remove compressor tool. Be sure snap ring is 
completely seated in steering shaft. 

(27) Install lockplate cover. 

(28) Align canceling cam and index marks on steer- 
ing shaft with steering wheel and install wheel. 

(29) Install and tighten steering wheel nut to 33.9 
Nm (25.0 foot-pounds) torque. 


CAUTION: Some steering shafts have metric steering 
wheel nut threads. Identify the shaft thread-type before 
installing a replacement nut. Metric shafts have an iden- 
tifying groove in the shaft nut thread splines (fig. 2H-2). 
American thread shafts do not have this groove. 


(30) Install hazard warning switch button and steer- 
ing wheel trim cover. 

(31) Install gearshift lever. 

(32) Install ignition switch, if removed. Tighten 
switch screws to 35 inch-pounds (3.9 Nm) torque. 

(88) Install ignition lock cylinder. 

(34) On Pacer and Matador models, connect quad- 
rant cable to adjusting clip on shift bowl. 

(35) If quadrant cable requires adjustment, place 
shift lever in Neutral, loosen cable retaining nut, and 
move adjusting clip up or down to align pointer with 
Neutral detent on quadrant and retighten retaining nut. 

(36) Install steering column tube cover or lower fin- 
ish panel. 

(87) Install package tray, if equipped. 

(38) Remove protection from column painted areas. 

(89) Connect battery negative cable. 

(40) Reset clock, if equipped. 
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Fig. 2H-21 Lock Plate Alignment 


SWITCHES—KEY BUZZER—LOCK CYLINDER 
REPLACEMENT 


The following procedure covers replacement of the 
Cruise Command switch, turn signal switch, key buzzer 
contacts and switch, and ignition lock cylinder. 


Disconnect battery negative cable. 
Cover painted areas of steering column. 
On cars with tilt column, place column in neu- 
raight) position. 
(4) Remove steering wheel. Refer to Steering Wheel 
Removal. 
(5) Remove lockplate cover. 
(6) Compress lockplate and unseat steering shaft 
snap ring as follows: 
(a) Identify steering shaft nut thread-type. 
Metric shafts have identifying groove in shaft steering 
wheel locating splines (fig. 2H-2). American thread 
shafts do not have this groove. 
(b) If shaft has American threads, use com- 
pressor tool as is compress lockplate and unseat snap 
ring. 
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(c) If shaft has metric threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653-4 before installing tool on steering shaft. 

(7) Remove compressor tool and snap ring. Discard 
snap ring. 
(8) Remove lockplate, canceling cam, and upper 
bearing preload spring and thrust washer. 
(9) Place turn signal switch lever in right turn posi- 
tion and remove lever and switch retaining screws. 
(10) Press hazard warning light switch button in- 
ward and remove it by turning counterclockwise. 
(11) Remove package tray, if equipped. 
(12) Remove lower finish panel or steering column 
tube cover. 


(13 ) Loosen toeplate bolts. 

(14) Disconnect turn signal switch wire harness con- 
nector from column connector. Lift locking tab, and 
separate signal switch harness from instrument panel 
harness. 

(15) On Gremlin, Concord, and AMX models with 
column shift automatic transmission, use paper clip to 
depress locking tab retaining shift quadrant light wire 
in directional signal harness connector. 

(16) Remove steering column mounting bracket 
bolts. 


CAUTION: The mounting bracket attaching bolts are 
metric and are color-coded blue for identification. Keep 
these bolts with the bracket for assembly. 


(17) Remove turn signal switch wire harness pro- 
tector from bottom of column. 

(18) Wrap tape around connector to prevent snag- 
ging, move gearshift lever to Park and remove signal 
switch harness. 

(19) Insert ignition key in lock cylinder, turn key to 
On position, and remove key warning buzzer switch and 
contacts. Use paper clip with right-angle bend or needle- 
nose pliers to remove switch and contacts (fig. 2H-9). 


CAUTION: Remove the switch and contacts as an as- 
sembly only. If removed separately, the contacts may 
fall into the column. 


(20) Turn ignition key to Lock position, compress 
lock cylinder retaining tab, and remove lock cylinder 
(fig. 2H-10) If tab is not visible through slot, scrape or 
knock casting flash out of slot. 


Installation 


(1) Apply chassis grease to all friction surfaces ex- 
cept lock bolt and lock bolt hole. 

(2) Insert ignition key in lock cylinder and turn 
cylinder to full counterclockwise position. 

(3) Align cylinder sleeve with housing keyway and 
insert cylinder in housing. 

(4) Push cylinder into housing until it stops against 
lock sector. 

(5) Turn key counterclockwise and push cylinder 
inward until it mates with lock sector and cylinder re- 
tainer snaps into place. 

(6) Turn ignition key to Run position and install 
buzzer switch and contacts (fig. 2H-9). 

(7) Install turn signal switch harness and install 
plastic protector around wires. 

(8) On Gremlin, Concord, and AMX models, connect 
shift quadrant light wire to signal harness connector, 
and connect signal switch harness to instrument panel 
harness. 

(9) Fasten harness connector to steering column 
bracket. 

(10) Install column mounting bracket on column. 
Tighten bolts to 27.1 Nm (20 foot-pounds) torque. 
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CAUTION: The mounting bracket bolts are metric and 
are color-coded blue for identification. Be sure the cor- 
rect bolts are installed. 


(11) Attach column mounting bracket to instrument 
panel. Tighten bolts or nuts to 10 foot-pounds (13.5 Nm) 
torque. 

(12) Install and tighten turn signal switch retaining 
screws to 35 inch-pounds (3.9 Nm) torque. 

(18) Install hazard warning switch knob and install 
turn signal lever. Check operation after installation. 

(14) Install thrust washer, spring, and canceling cam 
on steering shaft. 

(15) Align lockplate splines with loek bolt and cancel- 
ing cam and install lockplate with canceling cam shaft 
protruding through dogleg opening in plate (fig. 2H-21). 

(16) Install replacement steering shaft snap ring on 
forcing screw of Lockplate Compressor Tool J-236538 and 
install tool on steering shaft (fig. 2H-7). 


CAUTION: Identify the steering shaft nut thread-type 
before installing the compressor tool. If the shaft has 
American threads, use the tool as is. However, if the 
shaft has metric threads (fig. 2H-2), replace the com- 
pressor tool forcing screw with Metric Forcing Screw J- 
28658-4 before using the tool. 


(17) Compress lockplate, install snap ring, and re- 
move tool. 

(18) Compress lockplate and install snap ring in 
steering shaft groove. 

(19) Remove compressor tool. Be sure snap ring is 
completely seated. 

(20) Install lockplate cover. 

(21) Align canceling cam and steering wheel align- 
ment marks with steering wheel and install wheel. 

(22) Install and tighten steering wheel nut to 25 foot- 
pounds (33.9 Nm) torque. 


CAUTION: Some steering shafts have metric steering 
wheel nut threads. Identify the shaft nut thread-type 
before installing a replacement nut. Metric shafts have 
an identifying groove in the steering wheel locating 
splines (fig. 2H-2). Metric steering wheel nuts are color- 
coded blue for identification 


(23) Install horn cover. 

(24) Tighten toeplate bolts to 10 foot-pounds (13.5 
Nm) torque. 

(25) Install steering column tube cover or lower fin- 
ish panel. 

(26) Install package tray, if equipped. 

(27) Remove protection from painted areas of 
column. 

(28) Connect battery negative cable. 

(29) Reset clock, if equipped. 
column. 

(80) Reconnect battery negative cable. 


TILT STEERING COLUMN OVERHAUL 
Upper Section Disassembly 


NOTE: Although it is possible to disassemble the col- 
umn down to the upper housing with the column in the 
car, the column must be removed if disassembly is to be 
more extensive. If the column is removed, remove the 
column mounting bracket, install Support Fixture J- 
28074 on the column, and mount the column in a vise. 


(1) Disconnect battery negative cable. 

(2) Cover painted areas of column. 

(3) Remove steering column tube cover or lower 
finish panel. 

(4) Remove package tray, if equipped. 

(5) On Pacer and Matador models, disconnect quad- 
rant cable at steering column (fig. 2H-5). 

(6) Remove steering wheel. Refer to Steering Wheel 
Removal. 

(7) Remove gearshift lever retaining pin and gear 
shift lever. 

(8) Remove lockplate cover. 

(9) Compress lockplate and unseat steering shaft 
snap ring as follows: 

(a) Identify steering shaft nut thread-type. 
Metric shafts have identifying groove in steering wheel 
locating splines (fig. 2H-2). American thread shafts do 
not have this groove. 

(b) If shaft has American threads, use com- 
pressor tool as is to compress lockplate and unseat snap 
ring (fig. 2H-7). 

(c) If shaft has metric threads, replace com- 
pressor tool standard forcing screw with Metric Forcing 
Screw J-23653-4 before installing tool on steering shaft 
(fig. 2H-7). 


WARNING: The lockplate is under considerable spring 
pressure. Do not attempt to remove it without using the 
compressor tool. 


(10) Remove compressor tool and snap ring. 

(11) Remove lockplate, canceling cam, upper bearing 
preload spring, bearing race seat, and bearing race. 

(12) Remove turn signal switch wire harness con- 
nector from mounting bracket on lower right side of 
column. 

(18) Remove column mounting bracket from column. 


CAUTION: The mounting bracket bolts are metric and 
are color-coded blue for identification. Keep these bolts 
with the bracket for assembly. 


(14) Loosen toeplate bolts. 

(15) Remove turn signal switch harness plastic pro- 
tector from column jacket. 

(16) Wrap length of tape around turn signal switch 
harness connector to prevent snagging (fig. 2H-8). 

(17) Remove turn signal switch retaining screws and 
pull switch and wire harness out of column. 
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(18) Insert ignition key in lock cylinder, turn key to 
ON position, and remove key warning buzzer switch and 
contacts. Use paper clip with right angle bend or needle- 
nose pliers to remove switch and contacts (fig. 2H-9). 


CAUTION: Do not attempt to remove the switch or 
contacts separately, as the contacts could separate from 
the switch and fall into the column. 


(19) Turn ignition key to LOCK position, press lock 
cylinder retaining tab inward, and remove lock cylinder 
(fig. 2H-10). 


NOTE: [f the tab is not visible through the housing 
slot, scrape or knock all casting flash out of the slot. 


(20) On Gremlin Concord, and AMX models, remove 
shift quadrant. Quadrant is retained by spring clips 
which may be removed using long-nosed pliers (fig. 2H- 
18). 

(21) Remove shift quadrant mounting bracket and 
light socket, if equipped. 

(22) Remove tilt release handle. 

(23) Unhook lock sector tension spring from lock 
bolt, remove lock sector tension spring retaining screw, 
and remove spring. 

(24) Remove sector shaft snap ring and remove lock 
sector, sector shaft, and lockpin. 

(25) Install tilt lever and place housing in full up- 
ward tilt position. 

(26) Insert screwdriver in tilt spring retainer slot. 
Compress retainer approximately 3/16 inch (4.7 mm), 
rotate 1/8-turn counterclockwise, and remove retainer 
and spring. 


WARNING: Be careful when releasing the tilt spring. 
It has a high tension rate and is almost fully compressed 
in the installed position. 


(27) Place housing in neutral (straight) position. 
(28) Remove pivot pins using Pivot Pin Remover 
Tool J-21854-1 (fig. 2H-22). 






TOOL 
J-21854-1 








Fip. 2H-22 Pivot Pin Removal 


(29) Lift tilt lever to disengage lock shoes and re- 
move housing assembly. 

(30) Place housing on bench and remove tilt release 
lever pin using punch or tool J-22635 (fig. 2H-23) and 
remove release lever. 

(31) Remove lock shoe pin from housing using pin 
punch or tool J-22635 (fig. 2H-24). 


NOTE: To ease pin removal, hold the lock shoe springs 
in compression to relieve spring load on the pins. 
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Fig. 2H-23 Release Lever Pin Removal 


(82) Remove steering shaft from upper end of 
column. 

(33) Disassemble shaft by bending it 90° at spherical 
joint and disengaging upper and lower shaft sections 
(fig. 2H-25). 

(84) Remove ignition switch from base of column. 

(85) Remove lock rack and remote rod. 

(86) Remove lower bearing snap ring, retainer, bear- 
ing and adapter, and preload spring. 

(87) Remove support attaching screws and remove 
support. 

(38) Remove shift gate retaining pin and remove 
shift gate. 

(39) Remove shift tube retainer ring and thrust 
washer. 

(40) Remove shift tube using Remover Tool J-23072 
(fig. 2H-26). 
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Fig. 2H-25 Steering Shaft Disassembly 


(41) Remove retainer plate by rotating shift bowl 
clockwise, sliding plate out of jacket notches, tipping it 
down toward shift bowl hub at 12 o’clock position, and 
removing plate bottom side first (fig. 2H-27). 

(42) Remove wave washer, preload spring, and shift 
bowl from column. 


Lower Section Disassembly and Assembly 


For disassembly and assembly of the tilt column 
lower section, refer to the procedures outlined in Lower 
Section Disassembly and Assembly—Standard Steering 
Column Overhaul. 





42822 


Fig. 2H-26 Shift Tube Removal 
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Fig. 2H-27 Retainer Plate Removal 


Upper Section Assembly 


(1) Apply chassis grease to all friction and bearing 
surfaces. 

(2) Position shift bowl on column. 

(3) Install wave washer and retainer plate in 
column. 

(4) Install shift tube in lower end of column jacket 
and align tube spline with shift bowl keyway. 

(5) Insert Installer Tools J-28073-2 and -4 into shift 
tube (fig. 2H-29). 
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Fig. 2H-28 Tilt Steering Column 
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NOTE: The spring-loaded lower foot of tool J-28073-4 
must engage the shift tube inner shoulder and the guide 
on tool J-23073-2 must be seated in the tube. 


(6) Tighten spring tension nut of tool J-28073-4 to 
snug fit. 

(7) Position Receiver Tool J-23078-3 over puller stud 
of tool J-23073-4 and install puller nut on stud (fig. 2H- 
30). 

(8) Tighten puller nut to draw shift tube into bowl 
(fig. 2H-80). Remove shift tube installer tools when tube 
installation is completed. 

(9) Install thrust washer and retaining ring at top 
of shift tube (fig. 2H-28). 

(10) Install shift gate and gate retaining pin in 
support. 

(11) Position support in shift bow] and on column 
jacket. Align V-notch in support with notch in column 
jacket (located at 9 o’clock position on jacket). 

(12) Install and tighten support retaining screws to 
60 inch-pounds (6.7 Nm) torque. 

(18) Assemble upper and lower halves of steering 
shaft and install shaft in column. 

(14) Install replacement bearings (14 balls in each) in 
housing if bearings were removed at disassembly. Lub- 
ricate bearings with chassis grease before installation. 

(15) Install tilt bumpers, lock shoe springs, lock 
shoes, and lock shoe pin in housing. 

(16) Install tilt release lever and lever retaining pin 
in housing. 

(17) Install ignition switch. 

(18) Insert remote rod between shift bowl and col- 
umn jacket and into guide channel in left side of 
support. 

(19) Engage lock rack in remote rod (fig. 2H-81). 

(20) Engage remote rod in ignition switch. 

(21) Install housing. Guide housing over steering 
shaft and lock rack, align lock shoes with support teeth, 
and lift tilt release lever to engage lock shoes in support. 

(22) Align housing and support pivot pin holes and 
drive pivot pins into position using rawhide mallet or 
brass drift. 

(28) Install sector shaft and lock sector in housing 
and install shaft retaining snap ring. Be sure large block 
tooth of sector is engaged in large slot in lock rack. 

(24) Install lock sector tension spring. Hook spring 
on sector shaft, engage spring in sector, and install 
spring retaining screw (fig. 2H-82). 

(25) Place housing in full forward tilt position. 

(26) Install tilt spring guide, tilt spring, and spring 
retainer in housing. Insert screwdriver in retainer slot, 
press retainer inward approximately 3/16 inch (4.7 
mm), and rotate retainer approximately 1/8 turn clock- 
wise to seat retainer and secure spring. Be sure retainer 
locking lugs are firmly seated in housing before remov- 
ing screwdriver. 


(27) Install cover on housing and install cover retain- 
ing screws. Tighten screws to 100 inch-pounds (11.8 Nm) 
torque. 

(28) Assemble and install key warning buzzer switch 
and contacts. Buzzer switch contacts should face in up- 
ward direction. 

(29) On Gremlin Concord, and AMX models with 
column shift automatic transmission, guide shift quad- 
rant light wire up through upper housing and down 
between shift bowl and jacket. 

(80) Install shift quadrant mounting bracket and at- 
tach light socket. 

(81) Install tilt lever. 

(82) On Gremlin, Concord, and AMX models with 
column shift automatic transmission, hook base of shift 
quadrant over tabs on left side of retainer and install in 
position. Install shift pointer in shift bowl and engage it 
with quadrant. 

(33) Install quadrant retainer clips with flat side of 
clips facing downward. 

(34) Install turn signal switch assembly. Guide wire 
harness between cover and column jacket and seat 
switch in cover. 

(85) Remove tape from turn signal switch harness 
connector, guide wires into protector on column jacket. 

(36) Install and tighten turn signal switch retaining 
screws to 35 inch-pounds (3.9 Nm) torque. Be sure 
switch actuating lever pivot is correctly aligned and 
seated in housing pivot boss before installing retaining 
screws. 

(37 ) Install turn signal switch lever and lever attach- 
ing screw. Tighten screw to 15 inch-pounds (1.6 Nm) 
torque. Actuate switch to check operation. 

(38) Install upper bearing race, bearing race seat, 
preload spring, and canceling cam on steering shaft. 

(89) Align lockplate splines with steering shaft 
splines and install lockplate with canceling cam shaft 
protruding through dogleg opening in lock plate (fig. 2H- 
21). 

(40) Install replacement steering shaft snap ring on 
Lockplate Compressor Tool J-236538 and install tool on 
steering shaft (fig. 2H-7). 


CAUTION: Identify the steering shaft nut thread-type 
before installing the compressor tool. If the shaft has 
American Threads (fig. 2H-2), use the tool as is. How- 
ever, if the shaft has metric threads, replace the com- 
pressor tool forcing screw with Metric Forcing Screw J- 
28658-4 before using the tool. 

(41) Compress lockplate, install snap ring, and re- 
move compressor tool. Be sure snap ring is completely 
seated in shaft groove before removing tool. 

(42) Install lockplate cover. 

(43) Guide gear shift lever over tension spring and 
into shift bowl. 

(44) Align gearshift lever pivot pin holes using pin 
punch and drive pivot pin into lever using plastic mallet 
or brass drift. 
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Fig. 2H-29 Shift Tube Installer Seated In Tube 
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Fig. 2H-30 Lock Rack and Remote Rod Position HOUSING 
LOCK 
(45) Install ignition lock cylinder. Hold lock sleeve, mes Ask 
rotate cylinder clockwise against stop and insert lock in Fig. 2H-32 Lock Sector Tension Spring Position 


housing. Retainer tab in lock sleeve must be aligned 


(49) If cable requires adjustment, place shift lever in 
with housing keyway. 


Neutral, loosen adjusting clip retaining nut, move clip 


(46) Push ignition lock against sector and rotate lock —_up or down to align pointer with N detent on quadrant, 
counterclockwise until it mates with sector. and tighten retaining nut. 

(47) Push lock inward until retainer tab snaps into (50) Install steering column tube cover or lower fin- 
place. ish panel, and install package tray if equipped. 

(48) On Pacer and Matador models with column shift (51) Remove protection from column painted areas. 
automatic transmission, connect quadrant cable to ad- (52) Reconnect battery negative cable. 


justing clip on shift bow] (fig. 2H-5). (58) Reset clock, if equipped. 
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IGNITION LOCK CYLINDER SERVICE 
Conditions Requiring Service 


Key Lost—Key Code Number Known 


The key code may be converted to a five-digit number 
to determine key bitting. This number can be obtained 
from the catalogs furnished by key cutting machine 
manufacturers or by contacting the AMC regional sales 
office. 


Lock Cylinder Defective—ignition Key Avallable—No Key Code Number 


Service replacement lock cylinders are supplied as 
uncoded cylinders less tumblers only. Tumblers are or- 
dered under five different part numbers, one for each 
depth of cut available. Refer to Key Coding and the key 
coding diagram (fig. 2H-36). 


Key Lost—Key Code Lost 


Contact an AMC dealer, preferably the selling dealer 
if possible, and provide the dealership personnel with 
the car VIN number. The selling dealer may still have a 
record of the key codes. If not, the key numbers assigned 
to that car may be obtained from the AMC regional sales 
office. 


Removal 


Refer to Switches, Buzzer Contacts, Ignition Lock Cyl- 
inder Replacement. 


Disassembly 


NOTE: In the following procedure, all references to 
turning the key clockwise or counterclockwise are made 
as if wewed from the key end of the cylinder. 


(1) Insert ignition key in lock cylinder. 

(2) Hold lock sleeve and turn lock cylinder to Lock 
position. 

(3) Fabricate plunger pin compressor tool from pa- 
per clip. Make 90° bend in one end of cip about 1/4 inch 
from end (fig. 2H-88). 

(4) Turn lock cylinder to ACC (accessory) position. 
Brass plunger pins in lock sleeve should now bear 
against stop lug on lock cylinder (fig. 2H-33). 

(5) Compress brass plunger pin using paper clip 
compressor tool (fig. 2H-38). 


NOTE: There are two brass pins and two staking 
marks on the lock sleeve. The brass pin that must be 
compressed in order to separate the cylinder and sleeve 
is positioned just above the stake mark located just 
above and to the left of the retaining tab (fig. 2H-34). 


(6) Hold brass plunger pin in compressed position 
and turn lock cylinder clockwise. 

(7) Stop turning lock cylinder when it springs up- 
ward slightly. Locking lugs on cylinder are now aligned 
with locking grooves in sleeve. 

(8) Remove ignition key to allow buzzer pin to re- 
tract and to reset buzzer acutator. 

(9) Turn lock cylinder and sleeve upside down. 

(10) Using wire hook, lift nylon stop on lock sleeve 
(fig. 2H-34) and remove cylinder from sleeve. 

(11) If lock cylinder does not release from sleeve eas- 
ily, buzzer actuator has not retracted fully. Jarring cyl- 
inder on work bench will free actuator and permit 
removal. 

(12) Pry tumbler retainer from lock cylinder and re- 
move tumbler springs (fig. 2H-35). 

(13) Pull side bar outward slightly and remove tum- 
blers (fig. 2H-35). 


PLUNGER PIN 


STAKE MARK 













| RETAINER © 
TAB 





Fig. 2H-33 Compressing Plunger Pin 
Key Coding 


To determine the tumblers needed when the key code 
is not available, use the key code diagram as follows (fig. 
2H-36). 

(1) Place key over coding diagram with uncut side 
of key aligned exactly with diagram. Each of five posi- 
tions will align with a notch on key. 

(2) Starting at head of key blade, determine and 
record lowest level (tumbler number) that is visible in 
position 1 and in remaining four positions. 

(8) After tumbler number sequence has been deter- 
mined, assemble lock cylinder. 
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Fig. 2H-34 Lock Cylinder and Sleeve 
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Fig. 2H-35 Ignition Lock Cyiinder Assembly 


(4) Starting at key end of lock cylinder, insert tum- 
blers in proper slots in order required by key code. 

(5) Pull side bar out only enough to allow tumblers 
to drop completely into place. 

(6) Install one tumbler spring in hole above each 
tumbler. 

(7) Insert tumbler retainer so two end prongs slide 
into slots of either end of cylinder. 

(8) Press retainer down (fig. 2H-37). 

(9) To determine if tumblers have been assembled 
correctly, insert key into lock cylinder. If tumblers have 
been properly installed, side bar will drop down. If side 
bar does not drop down, remove key, spring retainer, 
springs and tumblers and recheck coding of key and 
tumbler asembly. 

(10) When cylinder is correctly assembled, stake 
spring retainer at each end with punch to retain it (fig. 
2H-87). 


POSITIONS 
12345 
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2H-36 Key Coding Diagram 
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2H-37 Installing Tumblers 


Assembly 


(1) Install key completely into cylinder then pull it 
out two notches. 

(2) ‘Place wave washers and anti-theft ring in 
position. 

(3) Push nylon stop in lock cylinder downward and 
hold nylon stop in lock sleeve upward with left fore- 
finger (fig. 2H-38). 

(4) Align anti-theft ring tang and lock cylinder side 
bar with slot in wall of sleeve and install cylinder in 
sleeve. 

(5) Push key in and turn clockwise to lock cylinder 
in sleeve. 


WAVE WASHER 





NYLON STOP 


RETAINER 
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Fig. 2H-38 Assembling Lock Cylinder and Sleeve 
Installation 


Refer to Switches, Buzzer Contacts, or Ignition Lock 
Cylinder Replacement for lock cylinder installation 
procedures. 


2H-30 STEERING AND SUSPENSION | 


SPECIFICATIONS 


Steering Column Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 





Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
Column Mounting Bracket-To-Instrument Panel Nuts .............. 02005 14 11-18 10 8-13 
CoverRatsiningiScrewss aus cus ss hoy cS bs se et ey ee ee ee ek He ee 11 10-12 100 in-lbs 90-105 in-lbs 
Directional Signaltowitch Retaining’ Screws << <05 cea ss 5 4 alu). « m - Sienna 4 34 35 in-lbs 30-40 in-Ibs 
Flexible;COouplinguNUtsica. « <u shes eewolt et ce cruspe ois a eet dala: cin. «o> cea es 34 20-48 25 15-35 
Intermediate Steering Shaft To Column Pinch Bolts ..............50++05 65 54-74 48 40-55 
ESZErGIVVELMING LINO) Mewes h eh series, coc els, (oe <p eles apis ia ataginl GY emmpBehie sp ler ate Gael senate 0.6 02-06 5 in-lbs 2-5 in-lbs 
Housing metaningocnewsi(StOsiGOlais a Wy sine kit «cc nti a alesis os Ge 7 6-7 60 in-lbs 55-65 in-lbs 
HousingiReatainingiscnewsiiitrCOle) mcs. eaten cect) Gaerne Siete n «4. (nue ene 11 10-12 100 in-lbs 90-105 in-ibs 
LqnitionsswitChaMOuUntingieGiewWS an ceca = ce ee) vies niin yes cctetiet wr ieulsitaihs: > 4s ap we 4 34 35 in-lbs 30-40 in-lbs 
Kock BoltiSpringi Retaining Screw mititiCols) ee b s0 fi im ne ws os es 4 34 35 in-lbs 30-40 in-lbs 
Mounting Bracketalio=Collmnibolts 9... . a a iieies we Gemeie @ Gie es owe see 27 20-41 20 15-30 | 
ShHrOUGsRETAININGISCKEWSmsne cays ate eins el eel: ic) RM Sis ty ss cs oe ees 2 2 18 in-lbs 14-22 in-lbs | 
Signal SwitchulbevermRetaintng SCheWs <0... wari cons © se et ss wil os sew re ol 2 1-2 15 in-lbs 10-18 in-lbs 
SteeringsVVireeliNUtecern, ceecverne 1 Wr eius Gilets Maas m4 GTN eas & ee 34 30-38 25 22-28 
Supponume taining ocrawsultlteGol.): a tase iar ce alee 4 eM EI ei wlea Gs & 4 4 4 ee 7 6-7 60 in-lbs 55-65 in-lbs 
THU Releaseclkeversocrew  Waaae: 2 ae afepersd cones: as Slice be Sabo ue Fo ew 3 34 30 in-lbs 25-35 in-lbs 
moeplate Retain ingpscnewvSaca sence cosas oe euro aet letelitnvs ice, eeeeiieceesys) id Soda, areas 14 14-20 10 10-15 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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Special Tools 


J-22635 





J-23653 
PIN REMOVER AND LOCK PLATE 
INSTALLER J-23072 COMPRESSOR 


SHIFT TUBE REMOVER 


J-23073 

SHIFT TUBE 

INSTALLER 
\ 


J-23074 
STEERING COLUMN 
HOLDING FIXTURE 





J-21232 
STEERING WHEEL J-21854-1 PIVOT 
PULLER PIN PULLER 


STEERING COLUMN TOOLS 
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GENERAL 


The standard equipment manual steering gear used 
on Gremlin, Concord, and AMX models is a recirculating 
ball design (fig. 2J-1). The steering gear wormshaft and 
ball nut are in line with the steering shaft. The steering 
gear ratio is 24:1. 


The wormshaft and column steering shaft are con- 
nected by a removable flexible coupling. The coupling 
permits independent removal of the steering gear or 
steering column. 


The ball nut, which is mounted on the worm shaft, is 
driven through ball bearings which circulate in spiral 
grooves machined in both the wormshaft and ball nut. 
Return guides attached to the ball nut recirculate the 
ball bearings. 


The ball bearings act as a rolling thread between the 
wormshaft and ball nut. The ball nut is directly engaged 
by the pitman shaft teeth. 


The ball nut and pitman shaft are designed so a 
tighter fit exists between the two when the front wheels 
are straight ahead. An adjusting screw, located in the 
pitman shaft, controls overcenter drag torque adjust- 
ment. This screw moves the pitman shaft upward or 


downward to determine pitman shaft sector tooth en- 
gagement in the ball nut. The adjuster nut controls 
preload of the upper and lower wormshaft thrust bear- 
ings to provide worm bearing preload adjustment. 
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LOCK WASHER daitents 
SEAL RETAINER ——590) SEAL 
nee Prat 
ADJUSTING 
Sane xe : eae 
WITH GEAR CENTERED Zs 
MARK ON SHAFT TO BE UP SHIM 
Re: 
ne eien ms PITMAN SHAFT vs 

LOWER SEAT ''s, Vie >, 
WORM 
BEARING 


— <>” upPER GASKET Tg - 
Sa WORM RL ~ 
i BEARING © Ole COVER 
WORM SHAFT 
ee. si 


BALL NUT SILL ADAPTER 


le BEARINGS LOCK NUT. 
RETURN GUIDES 
oN cLamP 
WORM BEARING 
ADJUSTER 
LOCK NUT 42064 


Fig. 2J-1 Manual Steering Gear—Gremlin-Concord-AMX 
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Condition 


HARD OR 
ERRATIC STEERING 


PLAY OR LOOSENESS 
IN STEERING 


WHEEL SHIMMY 
OR TRAMP 


TIRE WEAR 


Possible Cause 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(7) 
(1) 
(2) 


(3) 


Service Diagnosis 


Incorrect tire pressure 
Insufficient or incorrect lubrication 


Suspension, or steering linkage 
parts damaged or misaligned 


Improper front wheel alignment 


Incorrect steering gear adjustment 


Sagging springs 


Steering wheel loose 


Steering linkage or attaching parts 
loose or worn 


Pitman arm loose 


Steering gear attaching bolts loose 
Loose or worn wheel bearings 
Steering gear adjustment incorrect 
or parts badly worn 


Improper tire pressure 


Wheels, tires, or brake rotors 
out-of-balance or out-of- 
round 


Inoperative, worn, or loose shock 
absorbers or mounting parts 


Loose or worn steering or suspen- 
sion parts 


Loose or worn wheel bearings 


Incorrect steering gear adjust- 
ments 


Incorrect front wheel alignment 


Improper tire pressure 
Failure to rotate tires 


Brakes grabbing 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(7) 
(1) 
(2) 


(3) 


Correction 


Inflate tires to reeommended 
pressures 


Lubricate as required (refer to 
Maintenance Section 


Repair or replace parts as 
necessary 





Adjust incorrect wheel alignment 
angles 


Adjust steering gear 
Replace springs 
Inspect shaft splines and repair as 


necessary. Tighten attaching nut 
and stake in place 


Tighten, adjust, or replace faulty 
components 


Inspect shaft splines and repair as 
necessary. Tighten attaching nut 
and stake in place 


Tighten bolts 
Adjust or replace bearings 

Adjust gear or replace defective 

parts 

Inflate tires to reeommended 


pressures 


Inspect and replace or balance 
parts 


Repair or replace shocks or mount- 
ings 


Tighten or replace as necessary 


Adjust or replace bearings 


Adjust steering gear 


Correct front wheel alignment 
Inflate tires to reeommended 
pressures 


Rotate tires as outlined in Brake 
Chapter 2B 


Adjust or repair brakes 
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Service Diagnosis 


Condition 


Broken or damaged steering and (5) 


suspension parts 


Wheel runout 


Excessive speed on turns 


CAR LEADS 
TO ONE SIDE 


Front tires with uneven tread (2) 
depth, wear pattern, or different 
cord design (i.e., one bias ply and 


Possible Cause 


Incorrect front wheel alignment (4) 


Improper tire pressures 


Correction 


Align incorrect angles 


Repair or replace defective parts 


(6) Replace faulty wheel 

(7) Make driver aware of condition 

(1) Inflate tires to reeommended 
pressures 


Install tires of same cord construc- 
tion and reasonably even tread 
depth, design, and wear pattern 


one belted or radial tire on front 


wheels) 


Incorrect front wheel alignment (3) 


Brakes dragging 


Pulling due to uneven tire (5) 


construction 


ON-CAR SERVICE 
Steering Gear Adjustment 


Adjustments are generally made to compensate for 
normal wear in the steering gear or to correct a handling 
problem caused by improper adjustment. Correct ad- 
justment results in a definite drag or preload, but does 
not cause excessive steering effort through any point of 
the turn. 


CAUTION: Adjust the steering gear in the following 
sequence only. Failure to do so could result in damage to 
the gear or improper steering response. Always adjust 
worm bearing preload first; then adjust pitman shaft 
overcenter drag torque last. 


Worm Bearing Preload and Pitman Shaft Overcenter Drag Torque 
Adjustment 


(1) Raise and support car. 

(2) Check steering gear mounting bolt torque and 
correct if necessary. 

(8) Remove pitman arm nut and mark pitman arm 
and pitman shaft for assembly reference. 

(4) Remove pitman arm using Puller J-5566-04 (fig. 
2J-2). 

(5) Loosen pitman shaft adjusting screw locknut 
and back off adjusting screw two or three turns. 

(6) Remove horn button and cover. 

(7) Slowly turn steering wheel in one direction until 
stopped by gear; then turn wheel back one-half turn. 





Align incorrect angles 


(4) Adjust or repair brakes 


Replace faulty tire 
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Fig. 2U-2 Pitman Arm Removal 
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CAUTION: Do not turn the steering wheel hard 
against the stop when the linkage is disconnected. This 
could result in damage to the ball return guides. 


(8) Install socket and 50 inch-pound (5.65 Nm) ca- 
pacity torque wrench on steering wheel nut. 

(9) Measure worm bearing preload by rotating 
steering wheel through 90° arc (1/4 turn). Preload 
should be 5 to 8 inch-pounds (0.56 to 1.02 Nm) torque. 


NOTE: Steering column misalignment or damage can 
affect torque readings. If rotating torque is excep- 
tionally high, inspect column alignment. If alignment is 
correct, remove the gear, determine the problem area, 
and repair as necessary. 


(10) If preload adjustment is required, loosen worm 
bearing adjuster locknut and turn adjuster clockwise to 
increase preload, or counterclockwise to decrease 
preload. 

(11) When desired preload is obtained, tighten ad- 
juster locknut to 50 foot-pounds (67.8 Nm) torque and 
check preload again. Correct preload as necessary. 

(12) Adjust pitman shaft overcenter drag torque. 


CAUTION: Do not adjust pitman shaft overcenter 
drag torque until worm bearing preload has been 
adjusted. 


(18) Rotate steering wheel slowly from full right stop 
to full left stop, and count total number of steering 
wheel turns. 

(14) Turn steering wheel back one-half number of 
turns to center steering gear; then turn wheel one-half 
turn off center. 

(15) Install socket and 50 inch-pound (5.65 Nm) ca- 
pacity torque wrench on steering wheel nut. 

(16) Measure torque required to turn gear through 
center of travel (overcenter drag torque). Drag torque 
should equal worm bearing preload torque plus 4 to 10 
inch-pounds (0.45 to 1.18 Nm) but must not exceed total 
of 18 inch-pounds (2.08 Nm) torque. 

Example: 

Worm bearing preload is adjusted to 6 inch-pounds 
(0.68 Nm). Overcenter drag torque is adjusted to 7 inch- 
pounds (0.79 Nm) in addition to worm bearing preload. 
This makes a total of 13 inch-pounds (1.47 Nm) which is 
acceptable. 

(17) If adjustment is required, loosen or tighten pit- 
man shaft adjusting screw to obtain desired overcenter 
drag torque. 

(18) Tighten pitman shaft adjusting screw locknut to 
25 foot-pounds (83.9 Nm) torque and check overcenter 
drag torque adjustment again. Correct adjustment as 
necessary. 

(19) Install pitman arm. Index pitman arm to pit- 
man shaft using alignment marks made during 
disassembly. 


(20) Tighten pitman arm nut to 115 foot-pounds 
(155.9 Nm) torque and stake nut to shaft threads in one 
place. 

(21) Remove supports and lower car. 

(22) Correct steering wheel-to-steering shaft align- 
ment if necessary and install horn button and cover. 


On-Car Inspection 


Before removing the steering gear, always check for 
leaks and worn or damaged parts. Failure to check the 
gear before removal may result in incomplete or unnec- 
essary repairs. 


Pitman Shaft Seal Replacement 


(1) Raise and support car. 

(2) Remove pitman arm using Puller J-5566-04 (fig. 
2J-2). 

(8) Turn steering wheel slowly from stop-to-stop, 
count number of turns, and turn wheel back 1/2 total 
number of turns to position gear on center. 

(4) Remove side cover attaching bolts and remove 
pitman shaft and side cover assembly. 


NOTE: [f the gear lubricant is contaminated, remove 
and overhaul the gear. 


(5) Remove pitman shaft seal from housing using 
screwdriver. Do not damage housing bushing during 
removal. 


PROTECTOR 
J-5787 


INSTALLER 
J-7171 





Fig. 2J-3 Pitman Shaft Seal Installation 


(6) Separate side cover and pitman shaft. 

(7) Check pitman shaft for pitting or scoring which 
could cause seal failure. Replace shaft if pitted or scored. 

(8) Lubricate and install pitman shaft in gear. 

(9) Engage center tooth of sector with center groove 
of ball nut. 

(10) Fill gear housing with multipurpose chassis 

grease. 
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(11) Install side cover and replacement gasket. Turn 
pitman shaft adjuster screw counterclockwise, engage 
side cover on screw, turn screw until it bottoms, and 
back off 1/2 turn. 

(12) Install locknut on adjuster screw finger-tight. 

(13) Install side cover attaching bolts and tighten to 
30 foot-pounds (40.6 Nm) torque. 

(14) Lubricate and install replacement seal using In- 
staller Tool J-7171 and Seal Protector J-5787 (fig. 2J-3), 

(15) Adjust worm bearing preload and pitman shaft 
overcenter drag torque. Refer to Steering Gear 
Adjustment. 

(16) Install pitman arm. Tighten nut to 115 foot- 
pounds (155.9 Nm) torque, and stake nut to shaft 
threads in place. 


Side Cover and Bushing Replacement 


NOTE: The side cover and bushing are serviced as an 
assembly only. 


(1) Remove pitman shaft adjusting screw locknut. 

(2) Remove side cover attaching bolts. 

(3) Turn pitman shaft adjusting screw clockwise to 
remove cover. 

(4) Install replacement cover, gasket, and bushing. 
Turn adjuster screw counterclockwise through threaded 
side cover hole to aid installation. 

(5) Turn screw until it bottoms and back off 1/2 
turn. 

(6) Install side cover attaching bolts and tighten to 
30 foot-pounds (40.6 Nm) torque. 

(7) Check worm bearing preload and pitman shaft 
overcenter drag torque and correct if necessary. Refer to 
Steering Gear Adjustment. 

(8) Remove supports and lower car. 


STEERING GEAR REMOVAL 


(1) Remove flexible coupling-to-intermediate shaft 
attaching nuts. 

(2) Raise and support car. 

(8) Remove pitman arm using Puller J-5566-04 (fig. 
2J-2). Paint alignment marks on pitman arm and pit- 
man shaft for assembly reference. 

(4) Remove steering gear mounting bolts and re- 
move steering gear. 


STEERING GEAR INSTALLATION 


(1) Align steering gear flexible coupling and inter- 
mediate shaft flange. Coupling has pointer which must 
align with flat on shaft (fig. 2J-4). 

(2) Install steering gear and tighten mounting bolts 
to 65 foot-pounds (88.1 Nm) torque. 





COUPLING 
POINTER 


42075 
Fig. 2U-4 Shaft and Flange Alignment 


(3) Install flexible coupling nuts and tighten to 25 
foot-pounds (33.9 Nm) torque. 

(4) Center steering gear and place road wheels in 
straight ahead position. 

(5) Install pitman arm on pitman shaft. Index shaft 
to arm using alignment marks made during removal. 

(6) Tighten pitman shaft nut to 115 foot-pounds 
(155.9 Nm) torque and stake nut to shaft threads in one 
place to retain it. 

(7) Remove supports and lower car. 

(8) Align flexible coupling. Loosen steering column- 
to-instrument panel mounting bolts and pull column 
out, or push it in to straighten flexible coupling. Tighten 
column mounting bolts to 15 foot-pounds (20.38 Nm) 
torque. 


STEERING GEAR DISASSEMBLY 


(1) Remove flexible coupling. 

(2) Mount steering gear in vise with side cover fac- 
ing upward. Do not damage gear mounting surfaces. 

(3) Remove pitman shaft adjusting screw locknut. 

(4) Remove side cover bolts. 

(5) Remove side cover from pitman shaft adjusting 
screw by turning screw clockwise and out of cover. Sepa- 
rate screw and cover and discard cover gasket. 

(6) Remove adjusting screw from slot in end of pit- 
man shaft. 


NOTE: Be sure the adjusting screw shim is retained 
with the screw. 


(7) Remove pitman shaft from housing. Rotate 
wormshaft until pitman shaft teeth are aligned with 
housing notch and remove shaft. 

(8) Remove worm bearing adjuster locknut and re- 
move adjuster and lower worm bearing. 
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(9) Remove wormshaft and ball nut as assembly 
and remove upper wormshaft bearing. 


CAUTION: To avoid damaging the ball return guides 
during removal, do not allow the ball nut to rotate on the 
wormshaft until it strikes either end of the wormshaft. 


(10) Remove ball nut return guides, turn ball nut 
over, and remove all ball bearings. Rotate wormshaft 
slowly from side to side to remove bearings. 

(11) Remove ball nut from wormshaft. 


NOTE: Do not attempt to remove the ball nut until all 
of the ball bearings have been removed. 


(12) Remove pitman shaft and wormshaft seals us- 
ing screwdriver. Discard seal. Do not damage housing 
bore. 

(18) Thread adjuster into housing with wormshaft 
lower bearing facing outward. 

(14) Remove wormshaft lower bearing retainer from 
adjuster. Use screwdriver to pry retainer out of 
adjuster. 

(15) Remove wormshaft lower bearing seat from ad- 
juster using Puller J-5754, or J-5582 and Slide Hammer 
J-2619. Remove adjuster from housing (fig. 2J-7). 

(16) Remove pitman shaft bushing using Puller J- 
5754 and Slide Hammer J-2619 (fig. 2J-5). 
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Fig. 2J-5 Pitman Shaft Bushing Removal 


(17) Remove wormshaft upper bearing seat from 
housing using Puller J-5754 and slide hammer J-2619 
(fig. 2J-6). 

(18) Remove lower bearing seat from worm bearing 
adjuster using Puller J-5754 and Slide Hammer J-2619 
(fig. 2J-7). 


CLEANING AND INSPECTION 


Wash all parts in clean solvent. 

Inspect the bearings, bearing cups, wormshaft 
grooves, bushings, seals, and pitman shaft teeth for 
scoring, wear, or pitting. Replace any parts that exhibit 
these conditions. 


Inspect the housing and cover for sand holes or cracks 
and inspect the bore for nicks, scores, corrosion, or other 
damage. 


STEERING GEAR ASSEMBLY AND ADJUSTMENT 


(1) Lubricate bearings, bushings, and seals with 
chassis grease. 

(2) Install bearing seats using Installer J-7170 and 
Handle J-8092 (fig. 2J-8 and 2J-9). 

(8) Install pitman shaft bushing using Installer J- 
7188 (fig. 2J-10). Install bushing until it is flush with 
shoulder of pitman shaft seal counterbore in housing. 


SLIDE 
HAMMER 
J-2619 





Fig. 2U-6 Removing Bearing Seat From Housing 
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Fig. 2J-7 Removing Bearing Seat From Adjuster 
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Fig. 2U-8 Installing Bearing Seat In Adjuster 
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Fig. 2J-10 Installing Pitman Shaft Bushing 

(4) Install replacement wormshaft seal using socket 
and hammer. Install seal until it is flush with housing. 
Do not seat seal against wormshaft upper bearing seat. 

(5) Place ball nut on work bench with ball return 
guides facing upward and narrow end of ball nut teeth 
facing away from edge of bench. 

(6) Install wormshaft in ball nut from left side. 
Thread wormshaft into ball nut until equal number of 
wormshaft threads are visible at each end of ball nut 
(fig. 2J-11). 


(7) Install one ball bearing in each ball return guide 
hole in ball nut. 

(8) Raise and manuever wormshaft from side-to- 
side until ball bearings roll into ball nut threads under 
wormshaft and support wormshaft in ball nut. 

(9) Install ball return guides in ball nut. 

(10) Divide ball bearings to provide equal number for 
each circuit in ball nut. 

(11) Install remaining ball bearings through holes in 
return guides. Be sure to install equal number of ball 
bearings in each guide. 


NOTE: Turning the wormshaft back and forth slightly 
will ease installation of the ball bearings. 
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Fig. 2J-11 Installing Wormshaft in Ball Nut 

(12) Install ball nut return guide clamp. 

(13) Install upper bearing on wormshaft, above 
wormshaft threads, center ball nut on wormshaft , and 
install wormshaft, bearing, and ball nut in gear housing. 


CAUTION: Cover the wormshaft threads with tape to 
avoid damaging the wormshaft seal. 


(14) Install lower bearing in worm bearing adjuster, 
install bearing retainer, and install adjuster and 
locknut. 

(15) Tighten adjuster only enough to hold bearings in 
place. Final adjustment will be made later. 

(16) Install pitman shaft adjusting screw and selec- 
tive shim in pitman shaft adjusting screw slot and check 
adjusting screw end play. 


NOTE: The adjusting screw must turn freely and have 
a maximum of 0.002-inch (0.051 mm) end play. If end 
play is incorrect, select a replacement shim that will 
provide the proper clearance. Shims are furnished in 
four thicknesses; 0.063-inch, 0.065-inch, 0.067-inch, and 
0.069-inch (1.60, 1.65, 1.70, and 1.75 mm), and are avail- 
able in kit form. 


(17) Lubricate steering gear with multipurpose 
chassis grease. 

(18) Rotate wormshaft until ball nut is at end of its 
travel and pack as much lubricant into housing as pos- 
sible without forcing it out of pitman shaft opening. 


2J-8 MANUAL STEERING GEAR 


(19) Rotate wormshaft until ball nut is at opposite 
end of its travel and pack as much lubricant into this 
end of gear as possible. 


(20) Lubricate and install pitman shaft. Engage cen- 
ter tooth of shaft with center groove of ball nut (fig. 2J- 
12). 

(21) Fill gear housing with multipurpose chassis 
grease and pack grease in side cover bushing. 

(22) Install side cover gasket on housing. 

(23) Install side cover. Turn adjusting screw counter- 
clockwise through threaded hole in side cover to install. 
Turn screw until it bottoms, then back off screw 1/2 
turn. 

(24) Install locknut on pitman shaft adjuster screw 
finger-tight. 

(25) Install side cover mounting bolts and tighten to 
30 foot-pounds (40.6 Nm) torque. 

(26) Slowly turn wormshaft from stop-to-stop. 


(27) Install Seal Protector J-5787 over pitman shaft 
threads and splines and install pitman shaft seal using 
Installer J-7171. 


(28) Remove seal protector after installing seal. 
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Fig. 2J-12 Pitman Shaft and Ball Nut Position 


CAUTION: Never allow the ball nut to strike the ends 
of the wormshaft ball seats. This could result in damage 
to the ends of the ball return guides. 


(29) Adjust worm bearing preload and pitman shaft 
overcenter drag torque as outlined in following 
procedures. 


Worm Bearing Preload and Pitman Shaft Overcenter Drag 
Torque Adjustment 


(1) Tighten worm bearing adjuster until all end 
play has been removed, then loosen adjuster 1/2 turn. 


(2) Using socket and torque wrench with maximum 
capacity of 50 inch-pounds (5.65 Nm), turn wormshaft to 
right turn stop, then back 1/2 turn. 


(8) Tighten adjuster to obtain preload of 5 to 8 inch- 
pounds (0.56 to 0.90 Nm) and record preload. 


(4) Tighten adjuster locknut to 50 foot-pounds (67.7 
Nm) torque and recheck adjustment. 


(5) Turn wormshaft from stop-to-stop while count- 
ing total number of turns. 


(6) Turn wormshaft back exactly 1/2 total number 
of turns to center gear; then turn wormshaft 1/2 turn 
off center. 


(7) Adjust overcenter drag torque by turning pit- 

man shaft adjuster screw clockwise. Correct drag torque 
equals worm bearing preload plus additional 4 to 10 
inch-pounds (0.45 to 1.18 Nm), but must not exceed a 
total of 18 inch-pounds (2.03 Nm). Be sure all rotating 
torque measurements are taken while turning pitman 
shaft through center of gear travel. 
Example: Worm bearing preload is adjusted to 8 inch- 
pounds (0.90 Nm). Overcenter drag torque is adjusted to 
6 inch-pounds (0.68 Nm) in addition to worm bearing 
preload. This makes a total of 14 inch-pounds (1.58 Nm) 
which is is acceptable. 


(8) Tighten pitman adjuster locknut to 25 foot- 
pounds (83.9 Nm) torque and recheck adjustment. 


SPECIFICATIONS 


Steering Gear Specifications 


Manual Steering Gear Adjustments 


Worm Bearing Preload ........ 5 to 8 inch-pounds (0.6-1 N-m) 
Pitman Shaft Overcenter Preload 

Dragelorque™. .. <a= © ccmexes 4 to 10 inch-pounds (0.5-1 N-m) 

(in addition to above) 

Total Steering Gear Preload .......... 18 inch-pounds (2.0 N-m) 


total (maximum) 

Manual Steering Gear Lubricant. .............. Multi purpose 
chassis grease 

ManualiStearing Gean' Ratio) «0.0 clips abam aeepemee en en cle 24:1 
Manual Steering Gear Type .............-. Recirculating Ball 
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Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) USA (ft. Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
PitmanvAnimniNUte s ayo We ibe acin  nee, er PRESS Baer igh CRIED Use Caan Berea tair 115 102-129 85 75-95 
Biexib es. Coup IMO INC HONCMEMEEscnNe si atianelin « WimeMtinT (ca Reimers. abuse Gos a ne @ want fa 41 27-54 30 20-40 
Flexible Coupling-To-Intermediate Shaft Nuts ......... 0... es 34 20-48 25 15-35 
Intermediate Steering Shaft To Column Pinch Bolt... ............ 00008 65 54-75 48 40-55 
BItManvARM NUR GEGXCAUTIOR) 2M ern) ia GicwRin ds Guumene rent tye Mla ee cs ow) @ 156 136-169 115 100-125 
BitmaniShattAGjUStimenteLOCKMUtME sewn Gi ks 6 wile a iels yh a we ke 34 20-48 25 15-35 
BIGOIGOVErIGOltewis coat ks a eC a GO kha a aN Gh alow we Ha 41 34-48 30 25-35 
Steering GeamAGaptor-)o-Gear Bolt. Wows su yh ace ewe ea a we el 19 54-88 55 40 65 
Steering Gear MOUNEING BOlt nitrek i ceeeNMEN a ow Sa a eh ee ae 88 75-102 65 55-75 
StESHINGIVNGGHINUCMRMHES dhe Wis Baan of oun 6 oD a MucceiduG wha ae a om aa 34 30-38 25 22-28 
WON IESArING:ACIUStGhes © hye suis vee) a cat) ota ee oe oka GNTW OY es, x ae ee ee 68 54-81 50 40-60 
All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
Caution: Pitman arm nut must be securely staked to sector shaft threads in one place. 70346 


Special Tools 


—a -=2 


J-5754 J-8092 

PITMAN SHAFT BUSHING Ss DRIVER HANDLE 
AND BEARING CUP 

PULLER 


J-7170 
PITMAN SHAFT 
BEARING SEAT 


J-7133 
PITMAN SHAFT 
BUSHING INSTALLER 


J-5787 
PITMAN SHAFT 


J-7171 
PITMAN SHAFT 
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GENERAL 


The manual steering gear used on Pacer models is a 
rack and pinion design which combines the steering gear 
oe steering linkage into one compact assembly (fig. 2J- 

8). 

The steering gear consists of an integral tube and 
housing assembly containing the steering rack and pin- 
ion shaft. The tube and housing assembly are per- 
manently connected during manufacture by a plastic 
injection-bonding process. Two thrust bearings and two 


nylon bushings support the pinion shaft in the housing. 
Two bushings support the steering rack in the tube and 
housing (fig. 2J-13). A preload spring maintains pinion 
bushing position and compensates for wear. 


The steering linkage consists of two inner tie rod 
assemblies, two adjuster tube assemblies and two tie rod 
ends. The inner tie rods are attached to the steering rack 
ends by tie rod housings. The adjuster tube assemblies 
connect the inner tie rods and tie rod ends which are 
attached to the suspension steering arms. 
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Fig. 2u-13 Manual Rack and Pinion Steering Gear 


Rubber boots are used to cover and protect the inner 
tie rod assemblies from road splash (fig. 2J-14). The 
boots are attached to the tube and housing and tie rods 
by steel clamps. The breather tube interconnects the 
rubber boots to equalize internal pressures during steer- 
ing manuevers. 

The steering gear assembly is transverse mounted on 
the front crossmember. A flexible coupling is used to 
connect the pinion shaft to the intermediate steering 
shaft. 


Operation 


When the steering wheel is turned, pinion shaft rotary 
motion is converted to linear travel at the steering rack 
by meshing of the helical pinion teeth with the rack 
teeth. Since the suspension steering arms are connected 
to the steering rack by the tie rod ends, rack movement 
is transferred directly to the arms. Rack travel is 1.12 
inches (2.849 cm) for every revolution of the pinion 
shaft. 

With the manual rack and pinion steering gear, the 
curb-to-curb turning radius is 37.0 feet (11.2 m). The 
total number of steering wheel turns lock-to-lock is 5.9. 


Steering Gear Service 


If the steering rack, pinion shaft, housing rack bush- 
ing, or tube and housing assembly should become dam- 
aged, the complete steering gear assembly, less linkage, 
must be replaced. 


SERVICE DIAGNOSIS 


Always drive the car to verify a complaint condition 
and check for obvious malfunctions first, such as uneven 
tire wear, incorrect tire pressure, or loose steering com- 
ponents. Visually check the flexible coupling and inter- 
mediate shaft universal joint for being loose, worn, or 
broken. Tighten or replace as required before road-test- 
ing. Raise the car on a hoist and inspect the under- 
carriage for loose or damaged parts. Rotate the front 
wheels and check for out-of-round tires or bent wheel 
rims. Check wheel bearings for looseness or having 
gravelly feel when wheel is rotated. If these preliminary 
checks do not reveal the problem cause, consult the 
following diagnosis charts for additional assistance. 
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1. TIE ROD SEAL 12. UPPER THRUST BEARING RACE 23. JAM NUT 
2. TIE ROD END 13. ADJUSTER PLUG 24. SHOCK DAMPENER RING 
3. ADJUSTER TUBE 14. PINION SHAFT SEAL 25. STEERING RACK 
4. MOUNTING GROMMET 15. ADJUSTER PLUG LOCKNUT 26. BOOT RETAINER 
5. MOUNTING CLAMP 16. FLEXIBLE COUPLING 27. BOOT 
6. TUBE AND HOUSING ASSEMBLY 17. PINCH BOLT 28. BOOT CLAMP 
7. UPPER PINION BUSHING 18. SET SCREW 29. BREATHER TUBE 
8. LOWER THRUST BEARING RACE 19. TIE ROD HOUSING 30. CONTRACTION PLUG 
9. LOWER THRUST BEARING 20. INNER TIE ROD 31. LOWER PINION BUSHING 
10. PINION SHAFT 21. BALL SEAT 32. PRELOAD SPRING 
11, UPPER THRUST BEARING 22. BALL SEAT SPRING 50288 
Fig. 2U-14 Manual Rack and Pinion Steering Gear—Exploded View 
ON-CAR SERVICE Protective Boot Replacement 


The following components can be serviced with the 
steering gear installed in the car: 

¢ Mounting clamp and grommet 

¢ Breather tube 

¢ Protective boots 

¢ Tie rod ends and adjuster tubes 

¢ Flexible coupling 

¢ Inner tie rods, housings, ball seats, and springs. 
All other components can be serviced only with the 
steering gear removed. 


(1) Raise and support front of car. 

(2) Cut and remove boot clamps. 

(3) Mark position of adjusting tubes and tie rods for 
assembly reference. 

(4) Loosen adjusting tube clamp bolts and unthread 
tube from tie rods. 

(5) Remove boot from housing end of gear. 

(6) Loosen steering gear mounting clamp bolts, 
move gear away from crossmember and remove boot 
from tube-end of gear. 
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MANUAL RACK AND PINION STEERING DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHARTS 


Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 


PROBLEM: HARD STEERING — EXCESSIVE EFFORT REQUIRED AT Chart 1 
STEERING WHEEL OR POOR RETURNABILITY OF 
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STEP SEQUENCE RESULT 
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PROBLEM: EXCESSIVE PLAY OR LOOSENESS IN STEERING Chart 2 
SAIS 
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(7) Install replacement boots. Align holes in boots 
with breather tube. 

(8) Install boot clamps. Position ear of clamps 3/4 
inch (19.05 mm) from breather tube. Compress clamps 
using tool J-22610. 

(9) Install adjuster tubes on tie rods. and tighten 
clamp bolts to 22 foot-pounds (29.8 Nm) torque. 


NOTE: At least three threads should be visible at each 
end of adjuster tube. The number of threads per side 
should not differ by more than three. 

(10) Tighten steering gear mounting clamp bolts to 
50 foot-pounds (67.7 Nm) torque. 


(11) Remove supports, lower car, and correct toe-in 
as necessary. 


SEQUENCE 
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Mounting Clamp and Grommet Replacement 


(1) Raise and support front end of car. 

(2) Cut and remove boot clamps from boot adjacent 
to mounting clamp. 

(3) Mark position of adjuster tube and tie rod for 
assembly reference. 

(4) Loosen adjuster tube clamp bolts and unthread 
tube from tie rod. 

(5) Remove boot. 


CAUTION: Do not allow the protective boot to become 
cut or torn during service operations. A damaged boot 
will expose the gear internal components to dirt, foreign 
material, and road splash resulting in premature wear. 
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(6) Remove bolts attaching mounting clamp to 
front crossmember. Loosen bolts before removing to 
minimize clamp distortion. 

(7) Remove clamp and grommet using a twisting, 
pulling motion. 

(8) Install replacement clamp and grommet. Align 
hole in grommet with breather tube. 

(9) Install mounting clamp attaching bolts. Tighten 
bolts to 50 foot-pounds (67.7 Nm) torque. 

(10) Install boot. Align hole in boot with breather 
tube. 

(11) Install boot clamps. Position ear of clamps 3/4 
inch (19.05 mm) from breather tube. Compress clamps 
using tool J-22610. 

(12) Install adjuster tube on tie rod and tighten 
clamp bolts to 22 foot-pounds (29.8 Nm) torque. 


NOTE: At least three threads should be visible at each 
end of adjuster tube. The number of threads per side 
should not differ by more than three. 


(18) Remove supports, lower car, and correct toe-in 
as necessary. 


Breather Tube Replacement 


(1) Raise and support front of car. 

(2) Cut and remove large diameter boot clamps 
from boots. 

(3) Slide boots away from breather tube and re- 
move tube. 


CAUTION: Do not allow the protective boots to be- 
come cut or torn during service operations. A damaged 
boot will expose the gear internal components to dirt, 
foreign material, and road splash resulting in premature 
wear. 


(4) Remove bolts attaching mounting clamp to 
front crossmember. Loosen bolts before removing to 
minimize clamp distortion. 

(5) Remove clamp and grommet using a twisting- 
pulling motion. 

(6) Install replacement breather tube. Align holes 
in boots with tube. 

(7) Install mounting clamp and grommet. Be sure to 
align hole in grommet with breather tube. 

(8) Install and tighten mounting clamp bolts to 50 
foot-pounds (67.9 Nm) torque. 

(9) Position boots on flanges at each end of tube and 
housing and install boot clamps. Position ear of clamps 
8/4 inch (19.05 mm) from breather tube and compress 
clamps using tool J-22610. 

(10) Remove supports and lower car. 


Flexible Coupling Replacement 


(1) Remove nuts attaching coupling to intermediate 
shaft flange and compress shaft to provide working 
clearance. 


(2) Remove coupling pinch bolt using 7/16-inch, 12- | 


point socket or box end wrench, and remove coupling. 
(3) Install replacement coupling (flat-to-flat) and 
install pinch bolt. Tighten bolt to 30 foot-pounds (40.6 
Nm) torque. 
(4) Connect intermediate shaft to coupling and 
tighten nuts to 25 foot-pounds (33.9 Nm) torque. 


Tie Rod Ends and Adjuster Tube Replacement 


(1) Raise and support front of car. 

(2) Disconnect tie rod ends using Tool J-26951 (fig. 
2J-15). 

(3) Mark position of adjuster tube and tie rod end 
for assembly reference. 

(4) Remove and separate tie rod ends and adjuster 
tubes. 

(5) Install replacement tie rod ends and adjuster 
tubes. Tighten tube-clamp bolts to 22 foot-pounds (29.8 
Nm) torque and tie rod end nuts to 50 foot-pounds (67.9 
Nm) torque. 


NOTE: At least three threads should be visible at each 
end of adjuster tubes. The number of threads per side 
should not differ by more than three. 


(6) Remove supports, lower car, and adjust toe-in as 
necessary. 


TOOL iJ 
J-26951 


Fig. 2J-15 Disconnecting Tle Rod End 


Inner Tle Rod Housing, Tle Rod, Ball Seat, and Spring 
Replacement 


(1) Raise and support front of car. 

(2) Disconnect tie rod end using Tool J-26951 (fig. 
2J-15). 

(8) Mark position of adjuster tube and inner tie rod 
for assembly reference. 
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(4) Loosen adjuster tube inboard clamp bolt and 
unthread adjuster tube and tie rod end from inner tie 
rod assembly. 

(5) Cut and remove large boot clamp and move boot 
aside. 


CAUTION: Do not allow the protective boot to become 
cut or torn during service operations. A damaged boot 
will expose the gear internal components to dirt, foreign 
material, and road splash resulting in premature wear. 


(6) Slide shock dampener ring off jamnut. 

(7) loosen jamnut. Use open end wrench to loosen 
jamnut and place another open end wrench on rack flat 
(adjacent to rack teeth) to prevent rack from turning. 


CAUTION: [f the rack is allowed to turn when loosen- 
ing the jamnuts, gear internal components could be 
damaged. An open end wrench must be used to hold the 
rack when loosening the jamnut. 


(8) Loosen setscrew in tie rod housing, unthread 
housing from rack and remove inner tie rod, tie rod 
housing, inner tie rod ball seat, and ball seat spring. 

(9) Liberally apply a waterproof, EP-type, lithium 
base chassis lubricant to all replacement inner tie rod 
assembly wear surfaces. Pack tie rod housing with same 
lubricant. 

(10) Install ball seat spring and ball seat in end of 
rack. 

(11) Assemble inner tie rod and housing and install 
on rack. 

(12) Hand tighten tie rod housing while rocking 
inner tie rod to prevent grease lock; then back housing 
off 1/8-turn (45°). Tie rod must rock and turn freely in 
housing. 

(18) Tighten tie rod housing setscrew to 9 foot- 
pounds (12.2 Nm) torque. 

(14) Tighten jamnut to 60 foot-pounds (81.3 Nm) 
torque. Use open end wrench to loosen jamnut and place 
another open and wrench on rack flat (adjacent to rack 
teeth) to prevent rack from turning. 


CAUTION: [f the rack is allowed to turn when tight- 
ening the jamnut, gear internal components could be 
damaged. An open end wrench must be used to hold the 
rack when tightening the jamnut. 


(15) Check movement of inner tie rod after tight- 
ening jamnut. Tie rod must move freely in housing to 
ensure proper operation. 

(16) Slide shock dampener ring over jamnut. 

(17) Install boot on inner tie rod and tube or housing. 
Align breather tube with hole in boot and install boot 
clamps. Position ear of large clamp 3/4-inch (19.05 mm) 
from breather tube. Compress clamps using Tool J- 
22610. 

(18) Thread adjuster tube and tie rod end assembly 
on inner tie rod. Refer to alignment marks made at 
disassembly. 


(19) Tighten adjuster tube bolts to 22 foot-pounds 
(29.8 Nm) torque. 

(20) Connect tie rod ends to steering arms. Tighten 
tie rod end nuts to 50 foot-pounds (67.7 Nm) torque and 
install replacement cotter pins. 

(21) Remove supports, lower car, and adjust toe-in as 
necessary. 


STEERING GEAR REMOVAL 


(1) Unlock steering column. 

(2) Raise and support front of car. 

(8) Remove screws attaching reinforcement brace 
to front crossmember and left engine support bracket 
and remove brace. 

(4) Remove flexible coupling pinch bolt and dis- 
engage flexible coupling from steering gear pinion shaft. 

(5) Remove cotter pins and nuts from tie rod ends. 

(6) Disconnect tie rod ends using tool J-26951 (fig. 
2J-15). 

(7) Remove bolts attaching steering gear mounting 
clamp to right side of front crossmember. 


NOTE: Before removing bolts, loosen them slightly to 
minimize clamp distortion. 


(8) Remove steering gear housing-to-crossmember 
nuts. Remove bolts, washers, sleeves, and grommets 
using blunt punch. 

(9) Rotate bottom of gear housing toward front of 
car until pinion shaft is approximately parallel with skid 
plate. Slide gear assembly toward right side of car until 
housing and tube clear mounting plate and remove 
steering gear assembly. 


STEERING GEAR INSTALLATION 


(1) Assemble grommets, sleeves, and washers and 
install on steering gear (fig. 2J-16). Sleeves will hold 
grommets in place during assembly. 

(2) Position steering gear assembly on crossmem- 
ber. Install tube and housing from right side of car. 
During installation, keep pinion shaft approximately 
parallel with mounting plate. 

(3) Install mounting clamp-to-crossmember attach- 
ing bolts. Hand tighten bolts only. 

(4) Install steering gear housing-to-crossmember 
attaching bolts, washers, and nuts and tighten to 60 
foot-pounds (81.8 Nm) torque. 

(5) Tighten mounting clamp-to-crossmember at- 
taching bolts to 50 foot-pounds (67.7 Nm) torque. 

(6) Connect tie rod ends to steering arms. Tighten 
nuts to 50 foot-pounds (67.7 Nm) torque and install 
replacement cotter pins. 

(7) Align flat spline on pinion shaft with flat on 
flexible coupling and install coupling on shaft. Install 
pinch bolt and tighten to 30 foot-pounds (40.6 Nm) 
torque. 
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Fig. 2U-16 Steering Gear Housing Attaching Parts 


(8) Install bolts attaching reinforcement brace to 
front crossmember and engine support bracket. Tighten 
bolts to 30 foot-pounds (40.6 Nm) torque. 

(9) Remove supports and lower car. 

(10) Check and correct toe-in adjustment if 
necessary. 
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Fig. 2U-17 Adjuster Plug Removal 


STEERING GEAR DISASSEMBLY 


Inspection (Predisassembly) 


(1) Mount steering gear in vise using protective vise 
jaws. 
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Fig. 2J-18 Pinion Shaft Removal 


CAUTION: Do not clamp any part of the tube in the 
vise. Clamp the housing only in a vise. 


(2) Cut and remove large diameter boot clamp from 
boot on housing end of steering gear. 

(8) Slide boot away from housing to expose rack 
teeth. 

(4) Turn pinion shaft to move rack toward housing 
end of steering gear and expose as many rack teeth as 
possible. 

(5) Clean and inspect exposed rack teeth. If teeth 
are chipped, cracked, broken, worn excessively, or show 
signs of tooth flaking, replace steering gear assemby. If 
teeth are in good condition, proceed to next step. 


NOTE: Do not replace the steering gear if the rack 
teeth have machining marks on them or appear exces- 
sively bright or shiny. These are normal conditions. 


(6) Remove adjuster plug locknut (fig. 2J-17). 

(7) Remove pinion shaft. Pull shaft upward and 
rotate it clockwise slightly to ease removal (fig. 2J-18). 

(8) Clean and inspect pinion shaft. If teeth are 
chipped cracked, broken, worn excessively, or show 
signs of tooth flaking, replace steering gear assembly. If 
teeth are in good condition, proceed to next step. 


NOTE: Do not replace the steering gear if the rack 
teeth have machining marks on them or appear exces- 
sively bright or shiny. These are normal conditions. 

(9) Remove contraction plug from housing using 
1/4-inch (6.835 mm) diameter brass rod (fig. 2J-19). In- 
sert rod through upper and lower pinion bushings and 
tap on rod to dislodge plug. 


CAUTION: Do not damage the rack teeth when remov- 
ing the plug. 
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Fig. 2J-19 Contraction Plug Removal 


(10) Remove lower pinion bushing and preload 
spring with brass rod used to remove contraction plug 
(fig. 2J-20). 

(11) Move rack to centered position in tube and 
housing. 

(12) Reinstall pinion shaft and adjuster plug in hous- 
ing. Hand-tighten adjuster plug only. 

(13) Mark position of adjuster tubes on inner tie rods 
for assembly reference. 

(14) Loosen inboard clamp bolts on both adjuster 
tubes and remove tube/tie rod end assemblies from in- 
ner tie rods. Spray tube threads with penetrating oil to 
ease removal. 
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Fig. 2J-20 Lower Bushing and Preload 


(15) Mark breather tube position on tube and hous- 
ing assembly. Boots and breather tube must be installed 
in same position to ensure proper sealing. 

(16) Cut and remove all boot clamps and remove 
boots. 


CAUTION: Do not allow the protective boots to be- 
come cut, torn, or damaged during service operations. A 
damaged boot will expose the gear internal components 
to dirt, foreign material, and road splash resulting in 
premature wear. 


(17) Remove mounting clamp and grommet. 

(18) Loosen, but do not remove, tie rod housing set- 
screws and slide shock dampener rings off jamnuts (fig. 
2J-21). 

(19) Loosen inner tie rod housing jamnuts. Use open 
end wrench to loosen jamnuts and place another open 
end wrench on rack flat (adjacent to rack teeth) to pre- 
vent rack from turning (fig. 2J-22). 


CAUTION: [f the rack is allowed to turn when loosen- 
ing the jamnuts, gear internal components could be 
damaged. Do not attempt to loosen the jamnuts without 
using an open end wrench to hold the rack (fig. 2J-22). 


(20) Remove inner tie rod housings and remove ball 
seats, ball seat springs, jamnuts, and shock dampener 
rings (fig. 2J-28). 

(21) Remove adjuster plug (fig. 2J-17). 

(22) Remove pinion shaft by pulling upward and ro- 
tating counterclockwise (fig. 2J-18). 

(23) Remove lower thrust bearing and race from 
housing (fig. 2J-24). 

(24) Remove upper pinion bushing from housing (fig. 
2J-25). 
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Fig. 2J-21 Shock Dampener Ring Removal 
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Fig. 2U-22 Loosening—Tightening Jamnut 
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Fig. 2-23 Inner Tle Rod Assembly 


(25) Pull steering rack out of tube and housing as- 
sembly (fig. 2J-26). 


NOTE: The rack may be removed from either end. 


(26) Remove rack bushing from tube. Slip knife 
blade under bushing, grasp bushing with needlenose 
pliers, and pull it straight out of tube. 


CAUTION: Do not attempt to remove the rack bushing 
located in the gear housing. This bushing is permanently 
installed during manufacture and is not a removable 
part. If the bushing is severely worn or damaged, the 
complete steering gear assembly, less linkage, must be 
replaced. 


(27) Remove pinion shaft seal by threading adjuster 
plug into housing and prying seal out with screwdriver 
(fig. 2J-27). 


CLEANING AND INSPECTION 
Cleaning 


Wash all parts, except nylon bushings and rubber 
boots, in clean solvent and dry all parts with filtered 
compressed air. Nylon bushings and rubber boots should 
be wiped clean with shop towels only. 


NOTE: When cleaning the tube and housing, be sure 
the alignment marks for the breather tube and mount- 
ing clamp are not removed. 


Inspection 


Tube and Housing Assembly 


Check the housing for cracks or porosity and check the 
tube for cracks, dents, distortion, or for being loose in 
the housing. If the tube or housing is damaged, replace 
the complete steering gear assembly, less the steering 
linkage components. 
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Fig. 2J-24 Pinion Shaft Bearings and Adjuster Plug Assembly 
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Fig. 2u-25 Upper Bushing Removal 
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Fig. 2U-26 Steering Rack Removal 


Steering Rack and Pinion Shaft 


Check the rack and pinion shaft for cracked, chipped, 
broken, worn, or flaking teeth. Check the rack and shaft 
for scores, nicks, or burrs on bearing and bushing sur- 
faces. Check the splines on the shaft and the threads on 
the rack for damage. 

If either the pinion or rack require replacement, the 
complete steering gear assembly, less linkage, must be 
replaced. 


Check the pinion shaft bushings for cracks, excessive 
wear, or for being broken. 

Check the rack bushings for excessive wear, nicks, or 
scores. Replace the bushing in the tube if it exhibits any 
of these conditions. However, replace the steering gear 
assembly, less linkage, if the rack bushing in the hous- 
ing is severely worn or damaged. 


CAUTION: The rack bushing located in the housing is 
not a serviceable part. Do not attempt to remove it. 


Thrust Bearings 


Check for galling, flat spots, pitting, or excessive wear 
of rollers. Check races for nicks, burrs, and excessive 
wear. Replace bearings as required. 


Steering Linkage Components 


Check the inner tie rod ball sockets, ball seats, and 
housings for cracks, scores, burrs, and excessive wear. 
Check the ball seat springs for loss of tension, distortion, 
or breakage. Check the adjuster tubes for damaged 
threads, distortion, or loose fit. Check the tie rod ends 
for damaged threads, torn rubber seals, and excessive 
wear or looseness of ball stud in socket. Replace parts as 
required. 


Breather Tube and Boots 


Check the tube for dents, cracks, splits, or bends. 
Check the boots for tears, holes, cracks, or loss of elastic- 
ity (hard-brittle feel). Replace parts as required. 


Flexible Coupling 


Check the coupling for wear, tears, rips, unraveling, 
worn bolts, or distortion. Check the clamp and pinch bolt 
for damage. Replace parts as required. 


150309 F 





Fig. 2U-27 Pinion Shaft Seal Removal 
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Fig 2J-28 Centering Steering Rack 
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Fig. 20-29 Engaging Pinion in Rack 
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Fig. 2J-30 Checking Rack Position After Pinion Installation 
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Fig. 20-31 Marking Adjuster Plug and Housing 


STEERING GEAR ASSEMBLY AND ADJUSTMENT 


(1) Install pinion shaft seal in adjuster plug using 
suitable sized socket. Install seal until flush with face of 
adjuster plug. Do not press on seal lip. 

(2) Install rack bushing in tube. Compress leading 
end of bushing with fingers and insert in tube opening. 
When it is past lip in tube, bushing will snap back to 
original shape. 









(3) Coat rack teeth with liberal amount of EP-type, 
waterproof, lithium-base chassis lubricant and install | 


rack in housing (fig. 2J-26). 





(4) Install upper pinion bushing in housing (fig. 2J- | 


25). 


(5) Lubricate pinion shaft lower race and thrust | 
bearing with EP-type, waterproof, lithium-base chassis | 


lubricant and install race and thrust bearing in housing 
with flanged edge of race facing upward (fig. 2J-24). 

(6) Center steering rack in housing. Set distance 
between end of steering rack and inner lip of housing at 
4 inches (10.16 cm) (fig. 2J-27). 


(7) Start pinion shaft into housing and rack with 


flat on splined end of pinion shaft at approximately 10 | 
o'clock position. Turn pinion shaft counterclockwise and | 


push down until pinion shaft race bottoms on thrust 
bearing (fig. 2J-29). 
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Fig. 2J-32 Remarking Housing 
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Fig. 2J-33 Backing Off Adjuster Plug 
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Fig. 2J-34 Rack Preload Spring Installation 
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Fig. 2J-35 Lower Pinion Bushing Installation 


(8) Reset distance between end of rack and housing 
as outlined in step (5). Flat on pinion shaft should now 
be at 3 o’clock position (fig. 2J-30). Be sure pinion race is 
bottomed in housing. If flat on pinion shaft is not at 3 
o’clock with rack set at 4 inches (10.16 cm), start again at 
step (4). 

(9) Install adjuster plug using Spanner Tool J-7624 
and tighten plug until it bottoms. 

(10) Mark both adjuster plug and gear housing at 
spanner hole (fig. 2J-31). 

(11) Measure back (counterclockwise) 3/16 to 1/4 
a (4.76 mm to 6.35 mm) and remark housing (fig. 2J- 

(12) Back adjuster plug off to second mark (fig. 2J- 
33) and install locknut. Tighten locknut to 50 foot- 
pounds (67.8 Nm) torque while holding adjuster plug. 


(13) Turn assembly over and mount in vise. Fill cav- 
ity around pinion shaft with EP-type lithium based, 
waterproof, chassis lubricant. Do not overfill, as pinion 
bushing and spring must be installed. 

(14) Install preload spring in housing with center 
hump of spring bearing against housing (fig. 2J-34). 
Allow spring to extend approximately 1/4 inch (6.35 
mm) from end of housing. 

(15) Hold top of preload spring against housing with 
needlenose pliers and install bushing in housing with 
chamfered end facing down (fig. 2J-35). 


(16) Install and seat contraction plug in housing us- 
ing brass rod or suitable size socket. 

(17) Install shock dampener rings on each end of 
steering rack with open ends facing out (fig. 2J-21) and 
install jamnuts. 

(18) Liberally apply waterproof, EP-type lithium- 
based chassis lubricant to all inner tie rod assembly 
wear surfaces and pack tie rod housings with same 
lubricant. 
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Fig. 2U-36 Protective Boot Installation 
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Fig. 2J-37 Breather Tube Installation 


2J-24 MANUAL STEERING GEAR 








Fig. 2J-38 Boot Clamp Installation 


(19) Assemble inner tie rods and tie rod housings and 
install assemblies on rack. 

(20) HAND TIGHTEN tie rod housing while rock- 
ing inner tie rod to prevent grease lock; then back hous- 
ing off 1/8-turn (45°). Tie rod must rock and turn freely 
in housing. 

(21) Tighten housing setscrews to 9 foot-pounds (12.2 
Nm) torque. 

(22) Tighten jamnuts to 60 foot-pounds (81.8 Nm) 
torque. Use open end wrench to tighten jamnuts and 
place another open end wrench on rack flat (adjacent to 
rack teeth) to prevent rack from turning (fig. 2J-22). 


CAUTION: [f the rack is allowed to turn when tight- 
ening the jamnuts, gear internal components could be 
damaged. Do not attempt to tighten the jamnuts with- 
out using an open end wrench to hold the rack (fig. 2J- 
22). 


(23) Check movement of inner tie rod after tight- 
ening jamnuts. Tie rod must move freely in housing to 
ensure proper operation. 

(24) Slide shock dampener rings over jamnuts (fig. 
2J-21). 


CAUTION: Operation of the breather tube is impor- 
tant in that it transfers air from one boot to the other 
during turning maneuvers. If the tube is plugged, 
pinched, or improperly installed, dust and water could 
be drawn into the inner tie rod assemblies. 


(25) Install mounting clamp and grommet on 
breather tube using alignment marks made at 
disassembly. 

(26) Install boot on mounting bracket side of tube 
and housing. Hole in boot must align with hole in 
mounting grommet (fig. 2J-36). 

(27) Slide short end of tube through grommet and 
boot breather tube holes (fig. 2J-37). Long end of tube 
should rest against tube and housing. 

(28) Install opposite side boot with hole in boot 
aligned with breather tube (fig. 2J-88). Boot lip must fit 
into housing flange to seat tube properly. 

(29) Slide small outer collars of boots over inner tie 
rod undercuts. Install small diameter boot clamps on 
boots and compress clamps using tool J-22610. 

(30) Install adjuster tubes and tie rod ends on inner 
tie rods. Align tubes and tie rods using index marks 
made at disassembly. At least three threads should be 
visible at both ends of adjuster tubes. The number of 
threads per side should not differ by more than three. 


SPECIFICATIONS 


Steering Gear Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Adjuster Plug Locknut 


Flexible Coupling Pinch Bolt 
Flexible Coupling-To-Intermediate Shaft Flange-Nuts 
Inner Tie Rod Housing To Rack 
Inner Tie Tod Housing Setscrew 
Inner Tie Rod Housing Jamnuts 
Steering Gear Mounting Clamp Bolt 
Steering Gear Mounting Bolt (at Housing) 

Tie Rod End Nut (Tie Rod to Steering Arm) 


Adjuster Tube GlamipiNutsn ot) . 3 aces Ge ie ere a a a me 


Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
68 54-81 50 40-60 
eee EPS 30 27-34 22 20-25 
ee 41 34-47 30 25-35 
A cs 34 20-47 25) 15-35 
FEA ot Hand Tighten—(Only) 
‘3 ees 12 11-14 9 8-10 
«at Reena 81 68-95 60 50-70 
i: Renee 68 61-75 50 45-55 
<> ene Ts 81 68-95 60 50-70 
Mo a 68 61-81 50 45-60 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque specifications not listed above. 


Lubrication 


Lubricate inner tie rods, pinion shaft, all bearings, rack teeth and 
fill housing with an EP-Type, waterproof, lithium base chassis 
lubricant during gear assembly. 
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GENERAL 


AMC cars equipped with power assisted steering use a 
variable ratio, recirculating ball bearing-type power 
steering gear. Steel ball bearings within the gear act asa 
rolling thread between the steering gear wormshaft and 
rack piston. Power steering is standard on Matadors and 
is optional on all other models. 

The power steering system consists of power steering 
gear, interconnecting hoses and fittings, and a belt- 
driven power steering pump. The system fluid supply is 
contained in a reservoir mounted on the pump. Fluid 
from the pump is supplied to the gear through inter- 
connecting pressure and return hoses. The pump is oper- 
ated by a drive belt mounted on pulleys attached to the 
pump shaft and engine crankshaft. 

The power steering gear is designed to operate man- 
ually if a system malfunction should ever occur. This 
feature provides the driver with continued steering con- 
trol of the car. In this condition, the gear operates the 
game as manual-type gear; hydraulic fluid is bypassed 
through the gear valve body to allow manual operation. 


The power steering gear and pump form a closed 
system. Contaminants must not be allowed to enter the 
system at any point. If either the gear or pump become 
contaminated or incur damage extensive enough to pro- 
duce debris, both components will have to be dis- 
assembled, cleaned and serviced. 


Steering Gear Operation 


Wormshaft fore and aft thrust is controlled by a 
thrust bearing and races at the wormshaft lower end 
and a thrust bearing, located in the adjuster plug, at the 
wormshaft upper end (fig. 2K-1). The lower thrust bear- 
ing races are conical in shape. This design maintains 
constant preload on the wormshaft to prevent loss of 
thrust bearing preload. The adjuster plug provides in- 
itial preload adjustment for service operations. 


When the steering gear wormshaft is turned to the 
right, the rack piston is moved upward in the gear. 
Turning the wormshaft to the left moves the rack piston 
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downward. The rack piston teeth mesh with the pitman 
shaft sector teeth. The sector teeth are forged integrally 
as part of the pitman shaft. Turning the wormshaft 
rotates the pitman shaft which, through mechanical 
linkage, turns the wheels. 


Variable Ratio Steering 


The ratio of a steering gear is the relationship of a 
steering wheel movement to that of the front wheels. It 
is described in terms of the number of degrees of steer- 
ing wheel rotation required to turn the front wheels one 
degree. 

Variable ratio steering is accomplished by using a 
pitman shaft sector having one long center tooth flanked 
by two shorter teeth (fig. 2K-2). This is different from a 
constant ratio gear which uses three sector teeth of 
equal length. To accomodate the long center tooth in 
variable ratio gears, companion changes are made to the 
rack piston teeth also (fig. 2K-2). 








Since the pitman shaft sector teeth are basically a 
series of levers, any movement of the rack piston will 
cause the sector to turn the pitman arm in the same 
ratio. In other words, it will turn the pitman arm the 
same number of degrees with each sector tooth. 

To increase or decrease steering ratio, it is only neces- 
sary to change the length of the sector teeth. A low 
numerical ratio (smaller radius sector with shorter 
teeth) produces greater pitman arm movement than 
would a high ratio sector with longer teeth and greater 
leverage. 

On this basis, the variable ratio sector is in reality one 
long, high ratio lever at the center, flanked by two 
lower-ratio levers for left and right turns. 

In the straight-ahead position, only the tip of the long 
center tooth is in contact with the rack piston. As a 
result, initial movement of the rack piston in either 
direction produces a relatively small response at the 
sector and pitman arm. This is due to the high ratio 








SIDE STUB 
GEAR Wak Seaniné 
HOUSING LOWER THRUST 
= BEARING AND OUTLET 
AG RACES PORT 
ADJUSTER 
tee I PLUG SEAL 
ADJUSTER 
TORSION 
BAR 
) SEAL 
? = 
AT 
Ml 
lla | 
Pe a 
San re tani es rrr 
Ad 
Si 
( { 
=z YT] STUB 
A y SHAFT 
TORSION BAR 
U /\ 
‘2 Ez. STUB SHAFT SEAL 
UPPER THRUST 
RACK PISTON SPOOL BEARING 
SEAL RING VALVE 
WORM SHAFT VALVE BODY SEAL RINGS 
AND BACKUP O-RINGS 
RACK PISTON VALVE BODY 








en et el 


PITMAN SHAFT 


80450 


Fig. 2K-1 Power Steering Gear—Gremlin-Concord-AMX-Matador 
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produced by a long lever relationship. 

Because of this relationship, the steering ratio re- 
mains a nearly constant 16:1 for the first 40 degrees of 
steering wheel movement in either direction from cen- 
ter. Turning the steering wheel further reduces the 
length of the lever. This moves the point of contact down 
the side of the long center tooth decreasing the radius 
and providing a steering ratio of 18:1 at full lock. 
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Fig. 2K-2 Rack and Sector Comparison 


Hydraulic Assist 


An open center, three-position, rotary valve is used to 
control hydraulic assist. Pump-supplied fluid enters the 
valve body through a pressure port in the gear housing. 
The valve then directs fluid to the rack piston through 
fluid passages in the housing. 

The valve body, spool valve, torsion bar, and stub 
shaft (which is pinned to the torsion bar) are connected 
to the front wheels by a mechanical linkage. 

Because of the pressure exerted on the front wheels by 
car weight, the wheels and valve body tend to resist any 
turning effort applied at the steering wheel. As front 
wheel resistance to turning effort increases, the torsion 
bar, which is pinned to the stub shaft, deflects. Since the 
spool valve is connected to the stub shaft by a locating 
pin, torsion bar deflection causes the spool valve to ro- 
tate within the valve body. 

As the spool valve rotates, fluid directional passages 
in the valve are brought into alignment with matching 
passages in the valve body. When these passages are 
aligned, fluid at operating pressure from the pump is 
directed through the passages and against either side of 
the rack piston to provide hydraulic assist. 

Torsion bar deflection provides the rquired amount of 
steering gear “road feel.” If the bar should ever break, 
road feel would be lost but the steering system would 
still due to auxiliary locking tabs on the stub shaft. In 
this situation, the gear would operate as a manual-type 
recirculating ball gear. 


Neutral (Straight-Ahead) Position 


In this position, fluid does not enter the rack piston 
chamber. Fluid fromt the pump flows through the open- 
center valve body and back to the pump reservoir. 


The valve body remains in the open-center position at 
all times, except when turning, to reduce fluid and pump 
losses to a minimum. The gear is always filled with fluid 
to lubricate internal components and absorb road shock. 


Right Turn Position 


The valve body is held in position by resistance to 
movement of the front wheels. When the steering wheel 
is turned right, the torsion bar deflects causing the spool 
valve to rotate within the valve body. 

As the spool valve rotates, the valve fluid return 
grooves are closed off while the right-turn grooves are 
aligned with fluid pressure grooves in the valve body 
(fig. 2K-3). The valve left-turn grooves are closed off 
from fluid pressure and are aligned with the valve body 
return grooves (fig. 2K-3). In this position, the valve 
valve body directs high pressure fluid into the lower end 
of the rack piston chamber forcing the rack piston up- 
ward to apply additional turning effort to the pitman 
shaft. 

As the valve body directs fluid against the lower end 
of the rack piston, fluid in the upper portion of the gear 
simultaneously flows back to the reservoir through 
valve body return grooves. When front wheel resistance 
to turning effort increases, torsion bar deflection causes 
additional spool valve rotation. This exposes more of the 
spool valve right-turn grooves to the valve body pressure 
grooves increasing fluid pressure exerted on the rack 
piston. 

When the driver stops applying turning effort at the 
steering wheel, the torsion bar unwinds returning the 
spool valve to the neutral (straight-ahead) position. At 
this point, fluid pressure on each end of the rack piston 
is equalized once again and steering geometry tends to 
cause the front wheels to resume a straight-ahead 
position. 


Left Turn Position 


In the left turn position, the torsion bar, spool valve, 
and valve body operate the same as in a right turn 
except that valve body rotation is now reversed (fig. 2K- 
4). This causes the valve body to channel high pressure 
fluid into the upper end of the rack piston chamber 
forcing the piston downward (fig. 2K-4). Fluid in the 
lower end of the gear flows back to the pump reservoir 
through the valve body and steering gear fluid return 
port. 

When the driver stops applying turning effort at the 
steering wheel, the torsion bar unwinds returning the 
spool valve to the neutral (straight-ahead) position. As 
in the right-turn position, fluid pressure on each end of 
the rack piston is equalized again and steering geometry 
tends to cause the front wheels to resume a straight- 
ahead position. 
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Condition 


HISSING NOISE IN 
STEERING GEAR 


RATTLE OR CHUCKLE 
NOISE IN STEERING 
GEAR 


SQUAWK NOISE IN 
STEERING GEAR 
WHEN TURNING OR 
RECOVERING FROM A 
TURN 


POOR RETURN OF 
STEERING WHEEL TO 
CENTER 


Service Diagnosis 


Possible Cause 


(1) There is some noise in all power 
steering systems. One of the most 
common is a hissing sound most 
evident at standstill parking. There 
is no relationship between this 
noise and performance of the steer- 
ing. Hiss may be expected when 
steering wheel is at end of travel or 
when slowly turning at standstill. 


(1) Gear loose on frame. 


(2) Steering linkage looseness. 


(3) Pressure hose touching other parts 
of car. 


(4) Loose pitman shaft over center 
adjustment. 

NOTE: A slight rattle may occur on 
turns because of increased clearance off 
the “high point.” This is normal and 
clearance must not be reduced below 
specified limits to eliminate this slight 
rattle. 


(5) Loose pitman arm. 


(1) Damper O-ring on valve spool cut. 


(1) Tires not properly inflated. 


(2) Lack of lubrication in linkage and 
ball joints. 


(3) Lower coupling flange rubbing 
against steering gear adjuster 
plug. 


rc 


Steering gear to column misalign- 
ment. 


Correction 


(1) Slight hiss is normal and in no way 


(1 


(1 


— 


affects steering. Do not replace 
valve unless hiss is extremely ob- 
jectionable. A replacement valve 
will also exhibit slight noise and is 
not always a cure. Investigate clear- 
ance around flexible coupling rivets. 
Be sure steering shaft and gear are 
aligned so flexible coupling rotates 
in a flat plane and is not distorted 
as shaft rotates. Any metal-to- 
metal contacts through flexible 
coupling will transmit valve hiss 
into passenger compartment through 
the steering column. 


Check gear-to-frame mounting 
screws. Tighten screws to 65 foot- 
pounds (88 N-m) torque. 


Check linkage pivot points for 
wear. Replace if necessary. 


Adjust hose position. Do not bend 
tubing by hand. 


Adjust to specifications. 


Tighten pitman arm nut to specifi- 
cations. 


Replace damper O-ring. 


Inflate to specified pressure. 


Lube linkage and ball joints. 


Loosen pinch bolt and assemble 
properly. 


(4) Align steering column. 
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Condition 


POOR RETURN 
OF STEERING WHEEL 
TO CENTER (Continued) 


CARLEADS TO ONE 
SIDEORTHE OTHER 
(KEEPIN MIND ROAD 
CONDITION AND 
WIND. TEST CAR IN 
BOTH DIRECTIONS ON 
FLAT ROAD) 


MOMENTARY 
INCREASE IN EFFORT 
WHEN TURNING 
WHEEL FAST TO 
RIGHT OR LEFT 


STEERING WHEEL 
SURGES ORJERKS 
WHEN TURNING WITH 
ENGINE RUNNING 
ESPECIALLY DURING 
PARKING 
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Service Diagnosis (continued) 


Possible Cause 


(5) Improper front wheel alignment. (5) 


(6) Steering linkage binding. 


(7) Ball joints binding. (7) 


(8) Steering wheel rubbing against 
housing. 


(9) Tight or frozen steering shaft bear- 
ings. 


(9) 
(10) Sticking or plugged valve spool. 


(11) Steering gear adjustments over 
specifications. 


(1) Front end misaligned. 


(2) Unbalanced steering gear valve. 


NOTE: If this is cause, steering ef- 
fort will be very light in direction 
of lead and normal or heavier in 
opposite direction. 


(1) Low oil level. (1) 
(2) Pump belt slipping. (2) 
(3) High internal leakage. (3) 


Low oil level. 
Loose pump belt. 


Steering linkage hitting engine oil 
pan at full turn. 


Insufficient pump pressure. 


Correction 


Check and adjust as necessary. 


With front wheels still on align- 
ment pads of front-end machine, 
disconnect pitman arm of linkage 
from pitman shaft of gear. Turn 
front wheels by hand. If wheels 
will not turn or turn with con- 
siderable effort, determine if link- 
age or ball joints are binding. 


(6) Replace pivots. 


Replace ball joints. 


(8) Align housing. 


Replace bearings. 


(10) Remove and clean or replace 


valve. 


(11) Check adjustment with gear out of 


car. Adjust as required. 


Adjust to specifications. 


Replace valve. 


Add power steering fluid as required. 


Tighten or replace belt. 


Check pump pressure. (See pres- 
sure test) 


Fill as required. 
Adjust tension to specification. 


Correct clearance. 


Check pump pressure. (See pres- 
sure test). Replace relief valve if 


defective. 
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Condition 


EXCESSIVE WHEEL 
KICKBACK OR LOOSE 
STEERING 


HARD STEERINGOR 
LACK OF ASSIST 


NOTE: IF CHECKS (1) 
THROUGH (5) DO NOT 
REVEAL CAUSE OF 
HARD STEERING, 
REFERTO PRESSURE 
TEST 


Service Diagnosis (continued) 


Possible Cause 


(5) Pump flow control valve sticking 


(1) Air in system. 


(2) Steering gear loose on frame. 


(3) Steering gear flexible coupling 
loose on shaft or rubber disc 
mounting screws loose. 


(4) Steering linkage joints worn 
enough to be loose. 


(5) Front wheel bearings incorrectly 
adjusted or worn. 


(6) Worn poppet valve. 


(7) Loose thrust bearing preload ad- 
justment. 


(8) Excessive overcenter lash. 


(1) Loose pump belt. 


(2) Low oil level. 


NOTE: Low oil level will also result in 
excessive pump noise. 


(8) Steering gear to column misalign- 
ment. 


(4) Lower coupling flange rubbing } 


against steering gear adjuster 
plug. 


(5) Tires not properly inflated. 
Further possible causes could be: 


(6) Sticky flow control valve. 
(7) Insufficient pump pressure output. 
(8) Excessive internal pump leakage. 


(9) Excessive internal gear leakage. 


(5) 


Correction 


Inspect for varnish or damage, re- 
place if necessary. 


Add oil to pump reservoir and bleed 
by operating steering. Check hose 
connectors for proper torque and 
adjust as required. 


Tighten attaching screws to speci- 
fied torque. 


Tighten flange pinch bolts to 30 foot- 


pounds (40.6 N-m), if serrations are 
not damaged. Tighten upper flange 
to coupling nuts to specified torque. 


Replace loose pivots. 


Adjust bearings or replace with 
new parts as necessary. 


Replace poppet valve. 


Adjust to specification with gear 
out of vehicle. 


Adjust to specification with gear 
out of car. 
Adjust belt tension to specification. 


Fill to proper level. If excessively 
low, check all lines and joints for 
evidence of external leakage. Tight- 
en loose connectors. 


Align steering column. 


Loosen pinch bolt and assemble 
properly. 


Inflate to recommended pressure. 


In order to diagnose conditions such as 
listed in (6), (7), (8), (9) a test of the en- 
tire power steering system is required. 
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Service Diagnosis (continued) 


Condition Possible Cause 
FOAMING MILKY (1) Air in the fluid, and loss of fluid 
POWERSTEERING due to internal pump leakage caus- 
FLUID, LOW FLUID ing overflow. 

LEVELAND 

POSSIBLE LOW 

PRESSURE 

LOW PRESSURE DUE Flow control valve stuck or 

TO STEERING PUMP inoperative. 
Pressure plate not flat against cam 
ring. 

LOW PRESSURE DUE Pressure loss in cylinder due to 

TO STEERING GEAR worn piston ring or badly worn 


Correction 


(1) Check for leak and correct. Bleed 


system. Extremely cold tempera- 
tures will cause system aeriation 
should the oil level be low. If oil 
level is correct and pump still 
foams, remove pump from vehicle 
and separate reservoir from hous- 
ing. Check welsh plug and housing 
for cracks. If plug is loose or hous- 
ing is cracked, replace housing. 


Remove burrs or dirt or replace. 
Flush system. 


Correct. 


Remove gear from car for disas- 
sembly and inspection of ring and 


housing bore. 


Leakage at valve rings, valve body- | (2 


to-worm seal. 


LEAK INSPECTION 


The actual source of steering gear fluid leaks should 
always be determined before attempting repairs. Be- 
cause an inaccurate diagnosis can result in ineffective 
repair, a proper inspection procedure is necessary. The 
most common fluid leak sources are shown in figure 2K- 
5. 


Leak Inspection Procedure 


(1) Raise and support front of car. 

(2) Clean exterior surfaces of gear, pump, hoses, 
and fittings thoroughly. 

(3) Check and correct fluid level in pump reservoir. 


NOTE: I[f the pump is overfilled, drain excess fluid 
from the reservoir to the correct level before proceeding. 


(4) Check for aerated fluid (full of bubbles or milky 
in color). Aerated fluid can cause overflow from reser- 
voir and be mistaken for leak. 

(5) Check and tighten all hose connections at gear 
and pump. Do not exceed 30 foot-pounds (40.6 Nm) 
torque at any fitting. 





housing bore. 


— 


Remove gear from car for disas- 
sembly and replace seals. 
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(6) Start engine. Have helper turn wheel left and 
right several times while locating source of leak. Contact 
stops momentarily in each direction. Stop engine when 
source of leak is identified. 


Refer to Figure 2K-6 View A and View B for a graphic 
representation of the various steering gear leak sources 
and necessary corrective action. 

Steering gear leaks can develop in the following areas: 

© Hose fittings and hoses. 

e Adjuster plug O-ring. 

e Stub shaft seals. 


e Steering gear housing core plug. 


¢ Torsion bar seal. Replace valve body assembly if seal 
leaks. 


¢ Side cover locknut and cover gasket. 
¢ Pitman shaft seals. 
e End plug gasket. 


© Cracked or porous gear housing. 
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Steering problems are often the result of problems ing gear or pump, but are often related to such 
not related to the steering gear or pump. Those factors as low tire pressure or front end alignment. 
areas of the steering system which can be easily 

checked and quickly corrected without disassembly 

and overhaul of any major components should be 


oa i After the leak source has been found, determine 


the cause. For example, if the oil level in the 
Conditions such as hard or loose steering, road reservoir is low, refill and check the entire hy- 
shock or vibrations are not always due to the steer- draulic system for leaks. 


STEERING SYSTEM EXTERNAL LEAK POINTS 


RESERVOIR CAP 


RESERVOIR 
RESERVOIR 
“O” RING 
PUMP SHAFT 
SEAL 
FITTING “O” RING & 
STUD/BOLT “O” RINGS 
RETURN HOSE & CLAMPS 
PUMP 
HOUSING 





ADJUSTER PLUG 
0” RING PRESSURE PORT 


PRESSURE HOSE 





TORSION BAR 
“O” RING 
PRESSURE & RETURN PORT SEATS 
STUB SHAFT 
SEAL ADJUSTING SCREW LOCK NUT 
HOUSING 
BALL PLUG 
END COVER “0” RING 
PITMAN SHAFT 
SEAL 


SIDE COVER SEAL 
GEAR 
HOUSING 
Fig. 2K-5 Power Steering System External Leak Points 
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STEERING GEAR LEAK POINTS AND CORRECTIVE ACTION 





Leak Points 


Pay particular attention to the exact source of leak- 
age. Due to the proximity of the various seals, an 
incorrect diagnosis will result in ineffective repair. 


Corrective Action 


Replace adjuster plug ‘‘O”’ ring seal. 


Replace dust and stub shaft seals. 
If seepage is observed between the torsion bar 


and stub shaft, do not attempt to repair. The 
rotary valve assembly must be replaced. 


Seat ball flush with punch and restake. If seep- 
age persists, replace housing. 


Replace both pitman shaft seals. 


Fig. 2K-6 Steering Gear Leak Diagram (View A) 
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Corrective Action (cont.) 


Replace end plug “‘O”’ ring seal. 










Tighten nut to 35 foot-pounds (48 N-m). 
Replace nut if leak persists. 


Tighten side cover bolts to 50 foot-pounds 
(68 N-m) maximum. Replace side cover seal if 
leak persists. If side cover seal replacement is 
required, discard bolts and install replacement. 
Whenever the side cover is removed, install 
bolts supplied in overhaul kit. 


If leak continues after tightening fitting nut to 

specified torque: 

a. Loosen nut and rotate tubing to reseat. 
Tighten nut again and recheck. If leak 
persists, replace connector seats. 

b. Remove hose and check sealing face for 
cracks. If flare is cracked, replace hose. 
If not cracked, replace connector seats. 

c. Replace brass connector seats and reface 
hose flare. Check threads in housing 
and on fitting nut. If nut threads are 
damaged, replace nut. If housing threads 
are damaged, replace both housing and 
nut. 





Fig. 2K-6 Steering Gear Leak Diagram (View B) 
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ON-CAR SERVICE 


Steering Gear Adjustment 


Because of the complexity involved in adjusting worm 
‘bearing preload and pitman shaft overcenter drag 
torque plus the friction effect produced by hydraulic 
fluid, the power steering gear must be adjusted off the 
car only. Refer to Worm Bearing Preload and Pitman 
Shaft Overcenter Drag Torque Adjustment under Steer- 
ing Gear Assembly and Adjustment. 

Conditions such as shimmy and hard or loose steering 
may be caused by the following front suspension and 
steering components: steering shaft and coupling align- 
ment, front end alignment, worn shock absorbers, loose 
wheel bearings, wheel unbalance, worn tires or incorrect 
tire pressures. These items should be checked before 
attempting power steering system repairs. 

Before performing any service operations, check and 
correct fluid level and condition, belt adjustment, and 
pump pressure. 


CAUTION: Use power steering fluid only in the power 
steering system. 


Pitman Shaft Seal Replacement 


(1) Remove pitman arm using Puller J-5566-04 (fig. 
2K-7). 

(2) Position drain pan under steering gear. 

(3) Remove seal retaining ring using Plier Tool J- 
4245 and remove outer seal backup washer. 

(4) Start engine and momentarily hold steering 
wheel in extreme left-turn position to actuate spool 
valve. This builds pressure on upper side of piston and in 
pitman shaft chamber to force pitman shaft seals and 
seal backup washers out of gear. 


CAUTION: To prevent excessive oil loss and pump 
wear, do not hold the steering gear in the extreme turn 
position for more than one or two seconds at a time. 


(5) Stop engine and remove seals and backup wash- 
ers from pitman shaft. 

(6) Inspect outside diameter of seals for damage to 
rubber coverings. If outside diameter appears scored, 
inspect housing for burrs and remove burrs before in- 
stalling replacement seal. 

(7) Inspect pitman shaft seal surfaces for roughness 
or pitting. If pitted, replace shaft. 

(8) Clean all dirt, rust, and corrosion from pitman 
shaft and seal areas using crocus cloth. 

(9) Lubricate replacement shaft seals with power 
steering fluid. 

(10) Apply single layer of thin tape to pitman shaft 
splines to avoid damaging seals. 





(11) Install single lip seal first, then backup washer 
(fig. 2K-8). 

(12) Using Seal Installer Tool J-21553, install seal 
and washer into housing only enough to provide clear- 
ance for remaining seal backup washer and retaining 
ring. Do not allow seal to bottom on end of counterbore. 


CAUTION: To ensure proper sealing, be sure the seals 
are seated separately in the bore. 





PULLER 
J-5566-04 





42065 
Fig. 2K-7 Pitman Arm Removal 
HOUSING BACKUP 
WASHERS 
RETAINING 
RING 
SINGLE LIP DOUBLE LIP 
SEAL SEAL 60188 


Fig. 2K-8 Pitman Shaft Seal Assembly Sequence 
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(18) Install double lip seal and second backup washer 
using Seal Installer Tool J-21553. Install seal and backup 
washer into housing only far enough to provide clear- 
ance for retaining ring. 

(14) Install retaining ring using Snap Ring Plier Tool 
J-4245. Be sure ring is seated properly. 

(15) Fill pump reservoir to correct level with power 
steering fluid. 

(16) Start engine and allow engine to idle for at least 
three minutes. Do not turn steering wheel during this 
time. 

(17) Turn steering wheel left and right and check for 
leaks. Add power steering fluid as required. 


Housing End Plug Seal Replacement 


(1) Rotate end cover retainer ring until one end of 
ring is positioned over hole in side of housing. 

(2) Force ring from groove by inserting punch 
through hole in housing and unseating ring. 

(8) Turn steering wheel slowly to left until rack 
piston forces end plug out of housing and turn wheel 
back to center position. 


CAUTION: Do not turn the wheel any farther than 
necessary or the ball bearings may drop out of the rack 
piston circuit and fall inside the rack piston chamber. 


(4) Remove and discard end plug O-ring seal. 

(5) Lubricate replacement seal with power steering 
fluid and install seal on end plug. 

(6) Install end plug. 

(7) Install end plug retaining ring. 


Flexible Coupling Adjustment—Gremlin-Concord-AMX 


During operation, power steering systems produce a 
slight hissing noise. This noise is similar to the sound 
produced while slowly closing a water tap, such as 
“sshh.” The noise is most evident when parking, or when 
the steering wheel is at the end of its travel. 

Although a slight hissing noise is normal, metal-to- 
metal contact at the steering shaft flexible coupling may 
amplify the noise and transmit it directly to the passen- 
ger compartment. 

Correction of excessive hissing noise involves moving 
the steering column rearward slightly to prevent metal- 
to-metal contact at the flexible coupling. 

(1) Loosen steering column toeplate attaching bolts. 

(2) Remove steering column bezel from instrument 
panel. 

(8) Loosen nuts attaching steering column mount- 
ing bracket to brake pedal support bracket. 

(4) Scribe line on steering column jacket at point 
where tube meets left side of upper toeplate flange. 

(5) Pull steering wheel (and column) backward until 
scribe mark is 1/4 inch (6.8 mm) above toeplate flange. 


(6) Tighten column mounting bracket nuts to 10 
foot-pounds (13.5 Nm) torque. 

(7) Install steering column-to-instrument panel 
bezel. 

(8) Tighten upper and lower toeplate bolts to 10 
foot-pounds (13.5 Nm) torque. 


Flexible Coupling Position—All Models With Power Steering 


The flexible coupling should be mounted on the steer- 
ing gear stub shaft so there is 1/16 inch (1.5 mm) clear- 
ance between the coupling flange and gear housing. 
Insufficient clearance can result in a bind condition. The 
coupling pinch bolt should be tightened to 30 foot- 
pounds (40.6 Nm) torque. 

The rubber portion of the coupling must be flat and 
not distorted. If distorted, refer to Steering Column 
Installation in Chapter 2H for alignment correction 
procedure. 


STEERING GEAR REMOVAL 


(1) Place wheels in straight ahead position. 

(2) Position drain pan under steering gear. 

(3) Disconnect hoses at gear. Raise and secure hoses 
above pump fluid level to prevent excessive oil spillage 
and cap ends of hoses to prevent entry of dirt. 

(4) Remove flexible coupling-to-intermediate shaft 
attaching nuts. 

(5) Raise car on hoist. 

(6) Paint alignment marks on pitman arm and pit- 
man shaft for assembly reference. 

(7) Remove pitman arm using Puller Tool J-5566-04 
(fig. 2K-7). 

(8) Remove steering gear mounting bolts and re- 
move steering gear. 


STEERING GEAR INSTALLATION 


(1) Center steering gear. Turn stub shaft (using 
flexible coupling) from stop-to-stop and count total 
number of turns; then turn back from either stop one- 
half total number of turns to center gear. At this point, 
flat on stub shaft should be facing upward. 

(2) Align flexible coupling and intermediate shaftt 
flange. 

(3) Install gear mounting bolts in gear, install spa- 
cer on gear, and mount gear on frame side sill. Tighten 
gear mounting bolts to 65 foot-pounds (88.1 Nm) torque. 

(4) Install and tighten flexible coupling nuts to 25 
foot-pounds (33.9 Nm) torque. 

(5) Install pitman arm. Index arm to shaft using 
alignment marks made during removal. 

(6) Install pitman arm nut. Tighten nut to 115 foot- 
pounds (155.9 Nm) torque and stake nut to pitman shaft 
in one place. 


CAUTION: The pitman arm nut must be staked to the 
shaft to retain it properly. 
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(7) Lower car. 

(8) On Gremlin, Concord, and AMX models, align 
flexible coupling if necessary. Refer to Flexible Coupling 
Adjustment—Gremlin-Concord-AMX. 

(9) Connect hoses to gear and tighten fittings to 25 
foot-pounds (83.9 Nm) torque. 

(10) Fill pump reservoir with power steering fluid 
and bleed air from system as outlined in Fluid Level and 
Initial Operation. 


STEERING GEAR DISASSEMBLY 


NOTE: Cleanliness is of the utmost importance when 
overhauling the power steering gear. Keep the bench, 
tools, and component parts clean at all times. Thor- 
oughly clean the exterior of the gear with solvent before 
disassembly and drain as much of the fluid as possible. 
During disassembly/assembly operations, refer to fig- 
ure 2K-9 for parts sequence and nomenclature. Use pro- 
tective vise jaws at all times when mounting 
subassemblies in a vise. At assembly, lubricate all parts 
with power steering fluid except where noted otherwise. 


(1) Drain fluid and mount gear in vise with pitman 
shaft pointing downward. Use unmachined housing boss 
as mounting pad (fig. 2K-10). 
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(2) Remove flexible coupling. 

(8) Rotate gear housing end plug retaining ring un- 
til one end is positioned over hole in housing. 

(4) Unseat one end of ring using punch and remove 
ring (fig. 2K-11). 

(5) Remove housing end plug by rotating stub shaft 
counterclockwise (using 12-point deep socket and rat- 
chet handle) until rack piston forces end plug out of 
housing. 


CAUTION: Do not rotate the stub shaft any further 
than necessary or the ball bearings will drop out of the 
circuits and cause the pitman shaft and rack piston 
teeth to disengage. If the teeth become disengaged, re- 
move the side cover and pitman shaft assembly and 
engage the teeth. 


(6) Remove O-ring seal from end plug. Discard seal. 

(7) Turn stub shaft clockwise 1/2 turn, and remove 
rack piston end plug. Strike plug sharply with plastic-tip 
hammer and use 1/2-inch (12.7 mm) square drive socket 
handle to remove plug. Do not use square drive that is 
worn or rounded on bottom corners. 


CAUTION: The end plug may break during removal if 
it is not unseated first by striking it with a plastic-tip 
hammer. 
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Fig. 2K-9 Power Steering Gear—Gremlin-Concord-AMX-Matador (Exploded View) 
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(12) Insert Arbor Tool J-21552 into rack piston until 
tool stops against end of wormshaft. Grip tool firmly, 
turn stub shaft counterclockwise to force rack piston 
onto arbor tool, and remove assembled tool and rack 
piston from housing (fig. 2K-12). 







RACK PISTON 


ARBOR TOOL 
J-21552 
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Fig. 2K-10 Steering Gear Mounted In Vise 
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Fig. 2K-11 End Plug Retaining Ring Removal 


(8) Hold pitman shaft adjuster screw with allen 
wrench to prevent screw from turning and remove ad- 
juster screw locknut. Discard locknut. 

(9) Remove side cover bolts and lockwashers. Fig. 2K-13 Adjuster Plug Removal/Installation 

(10) Remove side cover. Rotate pitman shaft ad- 

juster screw using allen wrench until side cover can be 

removed from screw. Discard side cover gasket. ; : ; 
(11) Turn stub shaft until pitman shaft teeth are (13) Loosen adjuster plug locknut using brass drift 


3 ; ; ; and remove locknut. 
aia te ak ae gee with plas- (14) Remove adjuster plug assembly using Spanner 
P g. Tool J-7624 (fig. 2K-13). 
NOTE: Do not disassemble the pitman shaft com- (15) Remove valve body assembly by pulling out- 
ponent parts. They are serviced as an assembly only. ward on splined end of stub shaft. 





(16) Remove wormshaft lower thrust bearing and 
conical bearing races. Note position of races for assem- 
bly reference (fig. 2K-14). 


LOWER 
THRUST 
BEARING 





TOPS OF Y 

CONES ers 4° CONICAL THRUST 
MUST FACE BEARING RACES 
BOTTOM OF 

GEAR 


A42103 


Fig. 2K-14 Valve Body-Stub Shaft-Wormshaft Assembly 


SUBASSEMBLY OVERHAUL 
Gear Housing 


Disassembly 


(1) Remove pitman shaft seal retaining ring using 
Snap Ring Pliers J-4245 and remove backup washer. 

(2) Remove pitman shaft seals. Insert screwdriver 
between inner seal and housing shoulder to pry out 
seals. 


NOTE: [f the inner seal is difficult to remove, drive it 
out from the upper end of the housing. In extreme cases, 
it may be necessary to drive out both the needle bearing 
and inner seal at the same time. Discard the seal and 
needle bearing if removed in this fashion. 


(3) Remove needle bearing from housing bore using 
Remover/Installer Tool J-21551 and Driver Handle J- 
8092 (fig. 2K-15). 


Inspect the housing bore. If it is badly scored or worn, 
replace the housing. However, slight scratches in the 
bore usually will not cause any problem at assembly. 

Inspect the hose connector seats and poppet check 
valve. If they are deeply scored, cracked or worn, replace 
them as described in Hose Connector Seat Replacement. 

Inspect the poppet check valve located under the pres- 
sure connector seat. Replace the valve if it is scored 
cracked, chipped or deformed. 
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Inspect the ball plug in the housing (fig. 2K-16). If 
leakage past the ball occurred before disassembly or if it 
is raised above the housing surface, drive it into the 
housing until flush with, or 1/16 inch (1.5 mm) below the 
housing surface. Secure the ball by staking the housing 
around it in at least two places. 

Inspect the retaining ring grooves and seal surfaces. If 
they are chipped, scored, cracked, or worn, replace the 
housing. 





A42104' 


Fig. 2K-15 Pitman Shaft Needle Bearing Removal/Installation 


Assembly 


(1) Clean housing thoroughly in solvent. 

(2) Lubricate housing bore, bearings, seals, and 
washers with power steering fluid. 

(3) Install needle bearing using Bearing Remover- 
Installer Tool J-21551 and Driver Handle J-8092 (fig. 2K- 
15). Install bearing in housing bore until it is approx- 
imately 0.030 inch (0.76 mm) below shoulder in housing 
bore. 

(4) Insert single lip seal and backup washer in hous- 
ing bore (fig. 2K-17). Using Seal Installer Tool J-21558, 
install seal and washer in bore only far enough to pro- 
vide clearance for double lip seal, backup washer, and 
retaining ring (fig. 2K-18). 
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Fig. 2K-16 Gear Housing Ball Plug Location 


CAUTION: Do not bottom the seal against the end of 
the housing counter bore. 


(5) Install double lip seal and second backup washer 
using tool J-21553. Install seal and backup washer in 
bore only far enough to allow clearance for retaining 
ring. 
(6) Install retaining ring using Snap Ring Pliers 
Tool J-4245, Be sure ring is completely seated in housing 
groove. 


Adjuster Plug 


Disassembly 


(1) Remove thrust bearing retainer using screw- 
driver and discard retainer (fig. 2K-19). Do not damage 
needle bearing bore. 

(2) Remove thrust bearing spacer, thrust bearing, 
and bearing races. 

(3) Remove and discard adjuster plug 0-ring seal. 

(4) Remove stub shaft seal retaining ring using 
Snap Ring Plier Tool J-4245. 

(5) Remove and discard stub shaft dust seal and oil 
seal. Use screwdriver to pry seals out. 

(6) Remove needle bearing using Bearing Remover- 
Installer Tool J-6621 (fig. 2K-20). 


Serrano RING 


STEEL WASHER 


a... SEAL (DOUBLE-LIP) 
—_) rt WASHER 


Son SEAL 


Corres 2 BEARING 


HOUSING 





Fig. 2K-17 Pitman Shaft Bearing and Seals 
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Fip. 2K-18 Pitman Shaft Seal Installation 


Inspection 


Inspect the adjuster plug components (fig. 2K-21) for 
wear, scoring, nicks, cuts, or distortion. Replace any 
component that exhibits these conditions. 
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Fig. 2K-20 Adjuster Plug Needle Bearing Removal/Installation 


POWER STEERING GEAR AND PUMP = 2K-19 





RETAINING 
RING 


DUST SEAL 
UPPER 


OIL SEAL THRUST 
O-RING BEARING 


we 
06 y SPACER 


ADJUSTER 
PLUG 


LARGE 

THRUST SMALL 

WASHER THRUST RETAINER 
WASHER 60192 


Fig. 2K-21 Adjuster Plug Assembly 
Assembly 


(1) Place needle bearing on Remover/Installer Tool 
J-6221 with bearing manufacturer’s identification num- 
ber facing tool. 

(2) Position bearing and tool in bore and install 
bearing in plug until flush with bottom surface of stub 
shaft seal bore (fig. 2K-20). 

(3) Lubricate stub shaft seal and install it using tool 
J-21554. Install seal deep enough to provide clearance for 
dust seal and retaining ring (fig. 2K-22). 


Fig. 2K-22 Adjuster Plug Seal Installation 
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(4) Lubricate dust seal with petroleum jelly and 
install seal in adjuster plug with seal rubber face 
outward. 

(5) Install retaining snap ring using Snap Ring 
Pliers J-4245. Be sure ring is properly seated. 

(6) Lubricate O-ring with petroleum jelly and in- 
stall in groove of adjuster plug. 

(7) Install large thrust washer, upper thrust bear- 
ing, small thrust washer, and spacer in plug. 

(8) Press bearing retainer into needle bearing bore 
using brass or wooden drift. 


NOTE: The radial location of the spacer notches are 
not important. However, do not damage the notches 
during installation. 


Valve Body and Stub Shaft 


NOTE: The complete valve body assembly is a preci- 
sion manufactured unit urth parts selectively fitted to 
tolerances as close as 0.0004 inch (0.00082 mm). The 
assembly is hydraulically and mechanically balanced 
during assembly. If replacement of any valve part 
other than seals or rings is necessary, the complete 
valve body assembly must be replaced. To avoid pos- 
sible damage to the assembly, the valve body should not 
be disassembled unless absolutely necessary. If the 
valve spool damper O-ring requires replacement, re- 
move the valve spool only as described in the following 
procedure. 


Disassembly 


(1) Remove and discard stub shaft cap-to-worm- 
shaft O-ring. 

(2) Hold valve assembly in both hands with stub 
shaft pointing downward and tap end of stub shaft 
lightly against workbench until shaft cap separates 
from valve body (fig. 2K-23). 

(3) Pull outward on cap end of stub shaft until it 
clears valve body by approximately 1/4 inch (6.8 mm) 
(fig. 2K-24). 


CAUTION: Do not pull the shaft out too far or the 
spool valve may become cocked in the valve body. 


(4) Carefully disengage stub shaft locating pin from 
spool valve locating hole and remove stub shaft assem- 
bly (fig. 2K-24). 

(5) Push spool valve out steering column end of 
valve body while rotating valve. If valve becomes 
cocked, carefully realign valve, then remove. 

(6) Remove damper O-ring from spool valve (fig. 
2K-25). Discard O-ring. 

(7) Remove teflon rings and backup O-rings (located 
under teflon rings) from valve body. To remove rings, 
carefully cut them using knife or diagonal pliers. 














Fig. 2K-23 Removing Stub Shaft from Valve Body 
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Fig. 2K-24 Valve Body/Spool Valve Disassembly 


Inspection 


Wash all parts in clean solvent and blow out all fluid 
passages with compressed air. If the spool valve locating 
pin in the stub shaft or valve body is cracked, exces- 
sively worn or broken, replace the entire valve body 
assembly. 


NOTE: Tiny flat spots on either side of the spool valve 
locating pin-head are normal. 
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Fig. 2K-25 Valve Body/Stub Shaft Assembly 


If there are scores, nicks, or burrs on the ground 
surfaces of the stub shaft that cannot be cleaned up with 
crocus cloth, replace the entire valve body assembly. 
Inspect the outside diameter of the spool valve and the 
inside diameter of the valve body for nicks, burrs, or 
wear spots. If irregularities cannot be cleaned up with 
crocus cloth, replace the entire valve body assembly. A 
slight polishing is normal on valve surfaces. If the small 
notch in the skirt of the valve is excessively worn, re- 
place the entire valve body assembly (fig. 2K-26). 

Lubricate the spool valve with power steering fluid 
and check the fit of the spool valve in the valve body 
with the spool valve damper O-ring removed. If the spool 
valve does not rotate freely within the valve body, re- 
place the entire valve body assembly. 
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Fig. 2K-26 Valve Body 


Assembly 


(1) Lubricate backup O-rings and teflon rings with 
power steering fluid. 

(2) Install backup O-rings in valve body ring 
grooves and install teflon rings over O-rings. Take care 
to avoid damaging teflon rings during installation (fig. 
2K-27). 


NOTE: The teflon rings may appear slightly distorted 
when installed, however, during operation the heat gen- 
erated by the power steering fluid will cause them to 
straighten. 


(3) Lubricate spool valve damper O-ring with petro- 
leum jelly and install O-ring in spool valve groove. 

(4) Lubricate spool valve and valve body with power 
steering fluid and carefully insert spool valve in valve 
body. 

(5) Push spool valve through valve body until stub 
shaft pin locating hole is visible from opposite end of 
valve body and spool valve is flush with notched end of 
valve body. 
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Fig. 2K-27 Installing Backup O-Rings and Teflon Rings 


(6) Install stub shaft assembly carefully into spool 
valve until stub shaft locating pin is aligned with spool 
valve locating hole (fig. 2K-24). 

(7) Align notch in shaft cap with locating pin in 
valve body and press spool valve and stub shaft assem- 
bly into valve body (fig. 2K-28). 


CAUTION: Make sure that the shaft cap notch is 
mated with the valve body pin before installing the 
valve body in the gear housing. 
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(8) Lubricate stub shaft cap-to-wormshaft O-ring 
and install in valve body. 
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Fig. 2K-28 Installing Stub Shaft in Valve Body 
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Pitman Shaft and Side Cover Inspection 


Inspect the bearing surface in the side cover and in- 
spect the pitman shaft sector teeth, bearing surfaces, 
and seal surfaces. Replace the cover or shaft if severely 
worn, scored, or pitted (fig. 2K-29). If the pitman shaft 
adjuster screw is loose or worn, replace the pitman shaft 
assembly. 
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Fig. 2K-29 Pitman Shaft Inspection 


Rack Piston—Wormshaft 


Disassembly 


(1) Remove return guide clamp. 


(2) Place assembly on clean paper and remove ball | 


return guides, Arbor Tool J-21552 and wormshaft, and 
ball bearings. Be sure all 24 ball bearings remain on 
paper. 

(3) Remove arbor tool from wormshaft. 

(4) Remove piston ring and O-ring from rack piston. 


Inspection 


Inspect the wormshaft, rack piston grooves, and ball 
bearings for severe wear or scoring. If the wormshaft or 
rack piston must be replaced, they must be replaced as a 
matched assembly only. 

Inspect the ends of the ball return guides, lower 
thrust bearing, bearing races, wormshaft, rack piston 
teeth and outer surfaces, and the piston ring and 
grooves. Replace the complete assembly if any com- 
ponents are worn, scored, or pitted. 
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Fig. 2K-30 Rack Piston 


Assembly 


(1) Clean and lubricate all components with power 
steering fluid. 

(2) Install O-ring in rack piston groove. Do not al- 
low O-ring to become twisted during installation. 

(8) Install piston ring over O-ring (fig. 2K-30). 

(4) Install wormshaft completely into rack piston. 

(5) Install ball bearings in rack piston. Alternately 
install one black ball bearing followed by one silver ball 
bearing until a total of 18 ball bearings have been in- 
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stalled through return guide hole nearest rack piston 
ring (fig. 2K-81). 

(6) Rotate wormshaft counterclockwise (viewed 
from steering shaft end), to feed ball bearings into cir- 
cuit. After installing each ball bearing, press it down- 
ward to provide room for following ball bearing. 


NOTE: The wormshaft will back out of the rack piston 
as it is rotated and the ball bearings are installed. 
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Fig. 2K-31 Rack Piston Ball 2 Installation 


(7) Fill one ball return guide half with petroleum 
jelly and install six remaining balls in guide. Place other 
half of guide in position and insert assembled guides 
into guide return holes in rack piston. Be sure ball bear- 
ings in guide are installed alternately (black bearing 
followed by silver bearing) and are in sequence with 
bearings in rack piston. 

(8) Install ball return guide clamp screws and lock- 
washers and tighten screws to 10 foot-pounds (13.5 Nm) 
torque. 

(9) Insert Arbor Tool J-21552 into wormshaft and 
position assembled rack piston and tool on end (fig. 2K- 
32). Do not permit tool to separate from wormshaft until 
rack piston is fully installed on wormshaft (fig. 2K-32). 
Be sure to support rack piston with wood blocks after it 
is inverted. 


Hose Connector Seats and Poppet Check Valve Replacement 


CAUTION: Because of the possibility of metal chips 
entering the gear, this procedure must be performed 
only when the steering gear is removed and 
disassembled. 
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Fi. 2K-32 Arbor Tool installed In Rack Piston 


(1) Pack inside of connector seats in pressure and 
return ports with petroleum jelly to prevent chips from 
lodging in ports. 

(2) Tap threads in connector seats using 5/16-18 tap 
(fig. 2K-38), 


CAUTION: Do not tap the threads too deeply in either 
hose connector seat or the tap will contact the poppet 
valve, force it against the housing, and damage it. It is 
necessary to tap two or three threads deep only. 


(3) Thread 5/16-18 bolt, with nut and flat washer 
installed on bolt, into tapped hole (fig. 2K-34). 

(4) Use wrench to prevent bolt from rotating and 
turn nut clockwise on bolt to remove seat. Discard con- 
nector seat. 

(5) Clean housing thoroughly to remove metal 
chips, dirt, and petroleum jelly. 

(6) Remove poppet valve and spring from pressure 
port and discard both parts. 

(7) Install replacement poppet valve spring in pres- 
sure port with large end facing downward. Be sure 
spring is seated in counterbore in pressure port. 
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Fig. 2K-33 Threading Hose Connector Seat for Removal 
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Hose Connector Seat Removal 


Fig. 2K-34 


(8) Install replacement poppet valve over spring 
with valve tangs pointing downward. Be sure valve is 
centered on small end of spring. 

(9) Install replacement connector seats. Use petro- 
leum jelly to hold connector seat on poppet valve in 
pressure port and install connector seats using tool J- 
6217 (fig. 2K-35). 

(10) Check operation of poppet valve by pushing 
lightly against valve using pencil or small punch. Valve 
should reseat itself again when pressure against it is 
removed. 
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Fig. 2K-35 Hose Connector Seat installation 


STEERING GEAR ASSEMBLY AND ADJUSTMENT 


NOTE: All parts must be clean and lubricated with 
power steering fluid (except where noted otherwise) be- 
fore assembly. 


(1) Position gear housing in vise with pitman shaft 
bore facing downward. Use unmachined housing boss as 
mounting pad (fig. 2K-10). 

(2) Install wormshaft lower thrust bearing and 
bearing races. Install first bearing race followed by 
thrust bearing and second bearing race (fig. 2K-14). 
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NOTE: Both ofthe conical bearing races must be in- 
stalled so that the top of each cone faces the bottom of 
the gear housing (fig. 2K-14). 


(3) Install stub shaft cap-to-valve body O-ring in 
valve body so it is seated against inner edge of shaft cap. 

(4) Align narrow notch in valve body with pin in 
wormshaft and insert valve body assembly in gear hous- 
ing (fig. 2K-36). 

(5) Seat valve body assembly in housing. 


CAUTION: Do not press against the stub shaft to seat 
the valve body. This could cause the stub shaft and cap 
to separate from the valve body and allow the spool 
valve damper O-ring to slip into the valve body fluid 
grooves. Seat the valve body only by pushing on the 
outer diameter of the valve body itself using the finger- 
tips (fig. 2K-36). Be sure the teflon rings do not bind 
inside the housing. The valve body assembly is corrected 
seated when all or most of the fluid return hole in the 
gear housing is visible (fig. 2K-37). 
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Fig. 2K-36 Valve Body Installation 
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Fig. 2K-37 Seating Valve Body 






(6) Install adjuster Plug Seal Protector Tool J-6222 
over end of stub shaft (fig. 2K-38). 

(7) Install adjuster plug assembly over end of stub 
shaft. Using Spanner Wrench J-7624, tighten plug until 
it seats against valve body. Approximately 20 foot- 
pounds (27.1 Nm) torque is required to seat plug. Re- 
move seal protector tool J-6222 after installing adjuster 
plug. 





Fig. 2K-38 Adjuster Plug Installation 


(8) Insert rack piston in housing until wormshaft 
engages in valve body and stub shaft. Do not damage 
piston ring during installation. 

(9) Turn stub shaft clockwise to draw rack piston 
into housing. Do not remove arbor tool until valve body 
piston ring has entered housing bore. 

(10) Turn stub shaft until rack piston center groove 
is aligned with center of pitman shaft bearing bore. 

(11) Lubricate side cover gasket and install on side 
cover. Be sure rubber seal in gasket is seated in side 
cover groove. 

(12) Install side cover on pitman shaft by threading 
cover onto adjuster screw until cover bottoms against 
pitman shaft. 

(18) Install pitman shaft so long center sector tooth 
meshes with rack piston center groove. Be sure side 
cover gasket is in place before installing side cover on 
housing. 

(14) Install side cover bolts and lockwashers. Tighten 
bolts to 45 foot-pounds (61.0 Nm) torque. 

(15) Install adjuster screw locknut halfway on ad- 
juster screw. Install allen wrench in adjuster screw to 
prevent screw from turning while installing nut. 

(16) Install end plug in rack piston. Tighten plug to 
50 foot-pounds (67.7 Nm) torque. 

(17) Lubricate and install housing end plug O-ring on 
end plug. 
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(18) Install and seat end plug in housing. If neces- 
sary, tap end plug lightly with plastic mallet to seat it 
properiy. 

(19) Install end plug retainer ring so ring end gap is 
not aligned with hole in side of gear housing. Tap lightly 
on plug to be sure ring is seated properly. 

(20) Adjust worm bearing preload and pitman shaft 
overcenter drag torque as outlined under Steering Gear 
Adjustment. 


Steering Gear Adjustment 


The power steering gear requires two adjustments 
which are: worm bearing preload and pitman shaft over- 
center drag torque. 

Worm bearing preload is controlled by the amount of 
compression force exerted on the conical worm bearing 
thrust races by the adjuster plug. 

Pitman shaft overcenter torque is controlled by the 
pitman shaft adjuster screw which determines the clear- 
ance between the rack piston and pitman shaft sector 
teeth. 


CAUTION: The following adjustment procedures 
must be performed exactly as described and in the se- 
quence outlined. Failure to do so can result in damage to 
the gear internal components and improper steering re- 
sponse. Always adjust worm bearing preload first; then 
adjust pitman shaft overcenter drag torque. 


Worm Bearing Preload 


(1) Seat adjuster plug firmly in housing using Span- 
ner Tool J-7624. Approximately 20 foot-pounds (27.1 
Nm) torque is required to seat housing. 

(2) Place index mark on gear housing opposite one 
of the holes in adjuster plug (fig. 2K-39). 

(3) Measure back (counterclockwise) 3/16 to 1/4 
inch (4.7 to 6.8 mm) from index mark and remark hous- 
ing (fig. 2K-40). 

(4) Turn adjuster plug counterclockwise until hole 
in plug is aligned with second mark on housing. 

(5) Install adjuster plug locknut and tighten it to 85 
foot-pounds (115.2 Nm) torque. Be sure adjuster plug 
does not turn when tightening locknut. 

(6) Turn stub shaft clockwise to stop, then turn 
shaft back 1/4 turn. 

(7) Using inch-pound torque wrench with max- 
imum capacity of 50 inch-pounds (5.6 Nm) and twelve- 
point deep socket, measure torque required to turn stub 
shaft. Take reading with beam of torque wrench at, or 
near, vertical position while turning stub shaft at an 
even rate (fig. 2K-41). 

(8) Record torque reading. Torque required to turn 
stub shaft should be 4 to 10 inch-pounds (0.45 to 1.13 
Nm) torque. If reading is above or below indicated 


torque, adjuster plug may not be tightened properly or 
may have turned when locknut was tightened, or the 
gear may be assembled incorrectly, or the thrust bear- 
ings and races may be defective. 
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Fig. 2K-40 Remarking Gear Housing 
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Fig. 2K-41 Measuring Worm Bearing Preload Torque 


Pitman Shaft Overcenter Drag Torque 


(1) Turn pitman shaft adjuster screw counter- 
clockwise until fully extended, then turn it back 1/2 turn 
clockwise. 

(2) Rotate stub shaft from stop-to-stop and count 
total number of turns. 

(3) Starting from either stop, turn stub shaft back 
1/2 total number of turns. This is gear center. 


NOTE: When the gear is centered, the flat on the stub 
shaft should face upward and be parallel with the side 
cover (fig. 2K-42) and the master spline on the pitman 
shaft should be in line with the adjuster screw (fig. 2K- 
43). 


(4) Install inch-pound torque wrench with max- 
imum capacity of 50 inch-pounds (5.6 Nm) and twelve- 
point deep socket on stub shaft. Place torque wrench in 
vertical position to take reading (fig. 2K-44). 

(5) Rotate torque wrench 45 degrees each side of 
center and record highest drag torque measured on or 
near center (fig. 2K-44), 

(6) Adjust overcenter drag torque by turning pit- 
man shaft adjusting screw clockwise until desired drag 
torque is obtained. Adjust drag torque to following 
limits: 


On new steering gears, add 4 to 8 inch-pounds (0.45 to 
0.90 Nm) torque to previously measured worm bearing 
preload torque but do not exceed a combined total of 18 
inch-pounds (2.03 Nm) drag torque. 


On used steering gears (400 or more miles), add 4 to 5 
inch-pounds (0.45 to 0.56 Nm) torque to previously 
measured worm bearing preload torque but do not ex- 
ceed a combined total of 14 inch-pounds (1.58 Nm) 
drag torque. 

(7) Tighten pitman shaft adjusting screw locknut to 
35 foot-pounds (47.4 Nm) torque after adjusting over- 
center drag torque (fig. 2K-45). 

(8) Install gear as outlined in Steering Gear 
Installation. 

(9) Fill pump reservoir and bleed gear and pump as 
outlined in Fluid Level and Initial Operation after com- 
pleting overcenter drag torque adjustment. 
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Fig. 2K-42 Stub Shaft Position on Center 





FLUID LEVEL AND INITIAL OPERATION 


(1) Fill pump reservoir. 

(2) Operate engine until power steering fluid 
reaches normal operating temperature of approximately 
170°F, then stop engine. 

(3) Turn wheels to full left turn position and add 
power steering fluid to COLD mark on dipstick. 

(4) Start engine, operate it at hot idle speed, and 
recheck fluid level. Add fluid, if necessary, to COLD 
mark on dipstick. 

(5) Bleed system by turning wheels from side to 
side without hitting stops. Maintain fluid level just 
above pump housing. Fluid with air in it will have a 
milky appearance. Air must be eliminated from fluid 
before normal steering action can be obtained. 

(6) Return wheels to center position and operate 
engine for additional 2-3 minutes, then stop engine. 
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(7) Road-test car to make sure steering functions 
normally and is free of noise. 

(8) Check fluid level. Add fluid as required to raise 
level to HOT mark on dipstick after system has stabi- 
lized at its normal operating temperature. 
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Fig. 2K-43 Master Spline Position on Center 
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Fig. 2K-44 Measuring Overcenter Drag Torque 
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Fig. 2K-45 Tightening Adjuster Screw Locknut 


SPECIFICATIONS 


Steering Gear Specifications 


Steering GeanmyOe seo mas cls sisi es =) ane Recirculating ball with 
hydraulic assist. 


Steering Gear RatiOne « «sc as) sie ele) cate cia Variable ratio — 16:1 on 
center 13:1 at full lock. 


Steering Gear Hydraulic Fluid.......... Use AMC power steering 
Fluid, Dexron, or equivalent. 


Steering Gear Lubricants.......... Lubricate pitman shaft seals, 
bearings, races, and rack 

piston nut ball bearings 

with petroleum jelly. 

Lubricate all other parts 

with power steering fluid. 


Steering Gear Adjustment: 
Worm Bearing Preload ....... 4 to 10 inch-pounds (0.5-1 N-m) 
drag torque. Refer to 
Steering Gear Adjustment. 


Pitman Shaft Overcenter drag torque: 

New Gear (less than 400 miles) . . . 4 to 8 inch-pounds (0.5-1 N-m) 
in addition to worm 
bearing preload but 

not to exceed combined 
total of 18 inch-pounds, (2 N-m) 


Used Gear (over 400 miles)... ... . 4 to 5 inch-pounds (0.5 N-m) 
in addition to worm 
bearing preload but 

not to exceed combined 
total of 14 inch-pounds. (2 N-m) 





Caution: Gears must be adjusted exactly as outlined in Steering Gear 
Adjustment. Failure to adhere to the recommended pro- 
cedures may result in gear damage or improper steering 
response. 
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Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Metric (N-m) 

Service In-Use 

Set-To Recheck 

Torque Torque 
PAC UStO ter LUIGh VOM UE) a: oi vee mmame ee Gin os oc) elicw whan of dl 4 wee ANB Gos. fe alle & cw ad oD 115 102-129 
lexiple.;Coupling NUTS ot ).5 wie Gpanst ernie iets cr Gt ote Uo aw Ge as cleo ex 34 20-47 
MeXiblerCOUPLING MING DOliy weed etmrs sc ake Gs ye cee Gey vo eS eee 41 27-47 
RitmmansAnmuNGtr( Gee CAuUtiOn nl Qeencits Sway aie Senet e ke sd sw ee a aw a ee 156 136-170 
POWSoteeninGMnetuinmeMOS@mrIthiNG:. eu o wee cs eS kine ee are el ee © woe wees 34 27-41 
POWELOteerING PeSSUFe! TIOSCLITUIMNG)s S6che ef sce we ee ee ch om Rea we Gwe 48 41-54 
SrOeING GeAmMOUNtIMNGIBOlG (Allene ce come @ Gew oe Ba yw ele nS Nt wee 88 75-102 
SOGLING Shatter inGhnBONGINUCIUAIIT Sits uneasy o «-ca alee Ww ARS ee ee es aa es 65 54-75 
sreeting Gear sice  Covembolte « Gus a 2 ne ote abe SRNR. ha wn a ee 61 54-68 
mreering Gear hack Piston EmaIP Ig ee oe ee se 68 61-75 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 








USA (ft. Ibs.) 
Service In-Use 
Set-To Recheck 
Torque Torque 

85 75-95 
25 15-35 
30 20-40 
tS 100-125 
25 20-30 
35 30-40 
65 55-75 
48 40-55 
45 40-50 
50 45-55 








Caution: Pitman arm nut be securely staked to pitman shaft threads in one place for proper retention. 70346D 
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GENERAL 


The power steering gear used on Pacer models is a 
rack and pinion design combining the steering gear and 


linkage into one compact assembly (fig. 2K-46). 


The gear consists of a tube and housing containing the 


steering rack and piston, pinion shaft and valve body 
assembly, and adjuster plug assembly. The tube and 
housing are permanently connected during manufacture 
by a plastic injection-bonding process. Thrust bearings 
and bushings are used to support the pinion shaft in the 
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ASSEMBLY 











OIL LINES 
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BREATHER TUBE 
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BOOT ADJUSTER TUBE ASSEMBLY 
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Fig. 2K-46 Power Rack and Pinion Steering Gear—Pacer 


housing. A bushing and bulkhead assembly support the 
steering rack in the tube. The protective rubber boots, 
breather tube, and steering linkage components used 
with the power steering gear are similar to those used 
with manual rack and pinion steering gear assemblies. 

The steering rack piston is permanently attached to 
the rack and operates within the power cylinder (large 
diameter) section of the tube (fig. 2K-46). The piston is 
positioned on the rack so it is centered between the oil 
line fitting bosses when the wheels are straight-ahead. 
A single square-cut seal is used on the piston. 

Operating pressure in the power cylinder is main- 
tained by O-ring and lip-type seals. A lip-type seal is 
located in a seat formed in the housing end of the power 
cylinder. An O-ring and lip-type seal with compression 
spring is located in the two-piece bulkhead assembly at 
the opposite end of the cylinder. 

The externally mounted oil lines (fig. 2K-46) installed 
between tube and housing, conduct power steering fluid 
from the valve body to the tube power cylinder section. 

An open center, three-position, rotary-type valve body 
assembly is used. The valve body assembly consists of a 


stub shaft and torsion bar, spool valve, and valve body 
and O-rings and teflon rings. Locating lugs on the pinion 
shaft engage with locating slots in the stub shaft and 
torsion bar to connect the pinion shaft and valve body. 

Pinion shaft preload is controlled by conical thrust 
bearing races. The adjuster plug assembly determines 
the degree of preload applied to the thrust bearings and 
also retains the pinion shaft and valve body in the hous- 
ing. A preload spring maintains pinion bushing position 
and compensates for bushing wear. Seal rings on the 
valve body and lip-type seals in the adjuster plug and 
housing maintain operating pressure within the 
housing. 


Steering Gear Operation 


The valve body controls hydraulic steering assist. In 
operation, fluid from the pump is routed through the 
inlet hose to the steering gear housing and into the valve 
body. The valve body directs fluid to either side of the 
power cylinder to provide hydraulic steering assist. 
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The valve body, spool valve, torsion bar, and stub 
shaft which is pinned to the torsion bar, are, in effect, 
attached to the front wheels through mechanical con- 
nections. Because of the pressure exerted on the front 
wheels by car weight, the wheels and valve body tend to 
resist any turning effort applied at the steering wheel. 
As resistance to turning by the wheels and valve body 
increases, the torsion bar which is pinned to the stub 
shaft, deflects. Since the spool valve is connected to the 
stub shaft by a locating pin, torsion bar deflection 
causes the spool valve to rotate within the valve body. 
As the spool valve rotates, fluid directional passages 
machined into the valve are aligned with matching pas- 
sages in the valve body. Fluid from the pump is then 
directed through the aligned passages and into either 
side of the power cylinder through one of the externally 
mounted oil lines. 


Neutral (Straight-Ahead) Position 


When the steering wheel is in the straight-ahead posi- 
tion, the matching fluid directional passages in the valve 
body and spool valve are closed off. 

Fluid from the pump is routed through the power 
steering pressure hose to the inlet hole in the steering 
gear housing and into the valve body. Since the fluid 
directional passages in the valve body and spool valve 
are closed off, fluid passes through the open center valve 
and into the housing exhaust port. After leaving the 
exhaust port, the fluid returns to the pump reservoir 
through the return hose. 


Right and Left Turn Positions 


When the steering wheel is turned, the resistance to 
turning effort by the front wheels and valve body cause 
the torsion bar to deflect. As it deflects, the stub shaft 
and spool valve rotate within the valve body causing the 
matching fluid directional passages in the spool valve 
and valve body to become aligned. 

Fluid from the pump is routed through the power 
steering pressure hose to the inlet port in the steering 
gear housing and into the valve body. Since the fluid 
directional passages are now aligned, the valve then 
directs fluid into either side of the power cylinder 
through one of the externally mounted oil lines. As the 
fluid enters the power cylinder, it acts upon the rack 
piston forcing the piston and rack to move left or right to 
provide hydraulic steering assist. 


Steering Gear Service 


If the steering rack and piston, pinion shaft, or tube 
and housing assembly should become damaged, the com- 
plete steering gear assembly, less the steering linkage 
components and flexible coupling, must be replaced. Do 
not interchange components from one gear to another in 
an attempt to effect repairs. The pinion, rack, and tube 
Bi housing are assembled as matched components 
only. 


SERVICE DIAGNOSIS 


The following Diagnosis and Repair Simplification 
(DARS) charts provide a graphic method for diagnosing 
the power rack and pinion steering gear. The procedural 
steps provided in the charts should be followed exactly 
as outlined. Do not remove and disassemble the gear 
without a proper diagnosis to avoid unnecessary or in- 
correct repairs. For problems related to fluid leaks, refer 
to Leak Inspection and Diagnosis. 


LEAK INSPECTION AND DIAGNOSIS 


NOTE: The actual source of steering gear fluid leaks 
should always be determined before attempting repairs. 
Because an inaccurate diagnosis can result in ineffective 
repair, a proper inspection procedure is necessary. The 
most common fluid leak sources are shown in Figure 2K- 
47, View A and View B. 


Leak Inspection 


(1) Raise and support car. 

(2) Wipe leak area dry. 

(8) Check for overfilled reservoir. If overfull, drain 
fluid from reservoir to correct level. 

(4) Check for aerated fluid (full of bubbles and 
milky in color). Aerated fluid can cause overflow from 
reservoir and be mistaken for leak. 

(5) Check and tighten all hose connections and 
union fittings at pump and gear. Do not exceed 30 foot- 
pounds (40.6 Nm) torque at any fitting. 

(6) Start engine. Have helper turn steering wheel 
left and right several times while locating exact source 
of leak. Contact steering stops in each direction. Stop 
engine when source of leak is determined (fig. 2K-47). 


Leak Diagnosis 


(1) If leak occurs between housing and adjuster 
plug, replace adjuster plug O-ring seal. 

(2) If leak occurs between stub shaft and stub shaft 
seal, replace seal and check stub shaft seal contact sur- 
face for nicks, gouges, or burrs. 

(8) If leak occurs between stub shaft and torsion 
bar, replace complete valve body assembly. 

(4) If leak occurs at oil line or hose fittings, first 
tighten fittings; then if leakage persists, replace oil 
lines, tube connector fittings, or hoses. If leak persists, 
replace steering gear assembly. 

(5) If leak occurs from tube or housing due to cracks 
or porosity, replace steering gear assembly. If leak oc- 
curs at junction where tube joins housing, internal seals 
are leaking. 
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POWER RACK AND PINION STEERING DIAGNOSIS AND REPAIR SIMPLICATION (DARS) CHARTS 


Note: Refer to Chapter A — General Information for details on how to use this DARS chart. 


PROBLEM: HISSING NOISE Chart 1 


THERE !S SOME NOISE IN ALL POWER STEERING SYSTEMS. ONE OF THE MOST COMMON IS A HISSING SOUND MOST EVIDENT 
WHILE AT PARKING. HISS IS A NOISE THAT SOUNDS LIKE SLOWLY CLOSING A WATER TAP. THE NOISE IS PRESENT IN 

EVERY VALVE AND RESULTS FROM HIGH VELOCITY FLUID PASSING VALVE ORFICE EDGES. THERE IS NO RELATIONSHIP 
BETWEEN THIS NOISE AND PERFORMANCE OF THE STEERING. HISS MAY BE EXPECTED WHEN STEERING WHEEL IS AT END 
OF TRAVEL OR WHEN SLOWLY TURNING AT STANDSTILL. TRANSMITTING THIS NOISE INTO THE PASSENGER COMPARTMENT 
IS PREVENTED BY THE USE OF THE FLEXIBLE STEERING SHAFT COUPLING. 


PROBLEM: RATTLE OR CHUCKLE NOISE IN STEERING GEAR Chart 2 


STEP SEQUENCE RESULT 


OK 


NO NOISE 














a CHECK GEAR-TO- LG ew 





FRAME MOUNTING O NOISE 
INSULATORS AND SCREWS. TIGHTEN 

TO SPECIFICATIONS, IF LOOSE. SK) 
REPLACE INSULATORS CHECK LINKAGE pepiace IF 

IF WORN. CHECK MOUNTING CLAMP PIVOT POINTS NECESSARY 


AND GROMMET FOR LOOSENESS AND WEAR. FOR WEAR NOISE 


YA) CHECK IF 
y eA ey PRESSURE HOSE 
a= iS TOUCHING 
& A bY PARTS OF CAR ADJUST HOSE 








/ (| POSITION USING 
eS IFNECESSARY 
PROBLEM: SQUAWK NOISE IN STEERING GEAR WHEN TURNING 

OR RECOVERING FROM TURN 


STEP SEQUENCE RESULT 








REPLACE SPOOL 
VALVE DAMPER 
O-RING 





PROBLEM: CHIRP OR SQUEAL NOISE Chart 4 
[Particularly noticeable at full wheel travel and while parking] 
STEP SEQUENCE RESULT 


ADJUST BELT A) 
TENSION TO 


SPECIFICATION 
70350A 








PROBLEM: WHINE OR GROWL NOISE IN PUMP 





REPAIR AS 
NECESSARY 


NOISE 


CHECK IF 
PRESSURE HOSE 
IS TOUCHING 
BODY OR 
CROSSMEMBER 


SEQUENCE 
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Chart 5 
RESULT 


CHECK HOSES REPAIR OR 
FOR RESTRICTION REPLACE 


ADJUST HOSE 
POSITION USING 
TUBING BENDER 
IF NECESSARY 


CHECK THE FOLLOWING 
FOR SCORES, OR WEAR: 


@ PRESSURE PLATE 


ROTOR 


@ THRUST PLATE 


CHECK PUMP RING 
FOR EXTREME WEAR 











@ FILL RESERVOIR 





REPAIR AS 
NECESSARY 





CHECK IF SHAFT 
BEARING IS 
SCORED OR 
SEAL LEAKS 


SEQUENCE 







REPLACE AS 
@ SHAFT BUSHINGS 
(IN HOUSING) NECESSARY 
AND FLUSH 
SYSTEM 


fio et 


Chart 6 
RESULT 


Ok) +m) 


NO NOISE 












a 


BLEED SYSTEM. 
TURN STEERING 
WHEEL RIGHT 
AND LEFT WITH 
ENGINE RUNNING. 











REPLACE HOUSING ASSEMBLY 
AND SHAFT IF NECESSARY 









@FLUSH SYSTEM 
THOROUGHLY 
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PROBLEM: RATTLE NOISE IN PUMP Chart 7 
STEP SEQUENCE RESULT 


CHECK FOR: 

@ INCORRECTLY 
INSTALLED VALVES 
AND VANES 

@ VANES STICKING 

IN SLOTS DUE TO 

BURRS, VARNISH 

OR DIRT 


PROBLEM: POOR RETURN OF STEERING. WHEEL 
TO CENTER AFTER TURN — 
SEQUENCE 


OK 


CHECK IF FLEXIBLE NO RUBBING 
COUPLING FLANGE 
IS RUBBING AGAINST 
STEERING GEAR 





















REPAIR AS 
NECESSARY 














STEERING OK 





RUBBING LOOSEN PINCH 


BOLT AND : 


REALIGN STEERING NOT OK 















a 





OK, 


ALIGNMENT OK 
OX 
STEERING CHECK WHEEL SX) 
NOT OK ALIGNMENT 





STEERING 
OK 


x) 


STEERING 
NOT OK 








CHECK PRESSURE MU GRRE ALA, INGK 
IN ALL TIRES AND NOT OK 

INFLATE TO SPECIFIED TO 
PRESSURES SPECIFICATIONS 





CHECK FOR DENTS, OR 
CRACKS IN POWER 
CYLINDER SECTION OF TUBE: 


TUBE DENTED REPLACE 
ORCRACKED- STEERING 
GEAR ASSEMBLY 
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STEP SEQUENCE RESULT 





REMOVE STEERING 
GEAR AND DISASSEMBLE 


CHECK FOR STUCK, “> Oy 
BINDING, OR PLUGGED SS 


SPOOL VALVE 


SPOOL VALVE REMOVE AND CLEAN 
NOT OK OR REPLACE VALVE 


CHECK IF ANY OF THE 
FOLLOWING PARTS ARE WORN 
OR DAMAGED: 


REPLACE WITH 

5, NEW STEERING 
TUBE AND HOUSING GEAR ASSEMBLY 

® assEMBLY IF NECESSARY 





[Keep in mind road conditions and wind. Test car 
in both directions on flat road] 


STEP SEQUENCE RESULT 


STEERING OK CHECK FOR 


INCORRECT 
FRONT WHEEL g 
BEARING BEARINGS Of 
ADJUSTMENT 
6) -- STEERING OK 


TO} BEARINGS ADJUST OR Ox 


NOT OK REPLACE AS STEERING 
NECESSARY NOT OK 
CHECK STEERING GEAR 
SOK) VALVE BODY FOR IMBAL- 
ANCE AS FOLLOWS: RAISE 
FRONT OF CAR. PLACE NOTE: IF THIS IS CAUSE, 
FRONT WHEELS IN STRAIGHT- STEERING EFFORT WILL 


of AHEAD POSITION AND START ENGINE. 1F FRONT REPLACE VALVE BE LIGHT IN DIRECTION 


WHEELS TURN LEFT OR RIGHT UNASSISTED BODY ASSEMBLY NDH \ 
&y, (WITHOUT TURNING STEERING WHEEL), VALVE IF NECESSARY APE CATE Diaeeriad i 
BODY IS UNBALANCED. s 


PROBLEM: MOMENTARY INCREASE IN EFFORT WHEN TURNING Chart 10 
WHEEL FAST TO RIGHT OR LEFT 


STEP SEQUENCE RESULT 


@ FILL RESERVOIR 
CHECK | OK GroP 
FOR STEERING OK 
LEAKS 
ged BLEED SYSTEM: TURN «) y] 
NECESSARY creeRING WHEEL 
RIGHT AND LEFT WITH 
ENGINE RUNNING | STEERING NOT OK 
































































CHECK 
FLUID 
LEVEL 
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STEP SEQUENCE RESULT 


OK 


\! f/ . 
Ox) A « STEERING OK 
SLIPS ADJUST TENSION TO Ox) 


SPECIFICATIONS OR 
REPLACE BELT STEERING NOT OK 
















CHECK PUMP 
BELT FOR 
SLIPPING 






Ge \\ CHECK PUMP PRESSURE REPAIR AS 
ro ES SF (PERFORM PRESSURE TEST) NECESSARY 


STEERING GEAR “ 


PROBLEM: HARD STEERING OR LACK OF POWER ASSIST Chart 11 
STEP SEQUENCE RESULT 


re 
|| oN 
ae es 
Les Ok) 
S Of 
Ox) SS Ne NO SLIP OK) 
STEERING CHECK PUMP Sx) STEERING OK 
NOT OK BELT TENSION 
CHECK PRESSURE x) 
IN ALL TIRES AND iat se TO Ox 
INFLATE TO SPECIFIED SPECIFICATIONS 


PRESSURES 
STEERING NOT OK 


@ FILL RESERVOIR eK) 


STEERING OK 
REPAIR AS Ox 


NECESSARY 
















=a 
\.. 


STEERING OK 





STEERING 
NOT OK 








FURTHER POSSIBLE CAUSES COULD BE: 


@STICKING FLOW CONTROL VALVE 
@ INSUFFICIENT PUMP PRESSURE OUTPUT 








PERFORM A PRESSURE 
TEST OF THE POWER 
STEERING SYSTEM TO 
DIAGNOSE SUCH 
CONDITIONS 













@ EXCESSIVE INTERNAL PUMP LEAKAGE 
@ EXCESSIVE INTERNAL GEAR LEAKAGE 







REPAIR AS 
NECESSARY 
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Me em ae Cm Chart 12 
-  LOWFLUID LEVEL 


STEP SEQUENCE RESULT 





NOTE: EXTREMELY COLD 


TEMPERATURES WILL CAUSE 
SYSTEM AERATION IF THE 
CHECK FOR FLUID IS LOW 2 
EXTERNAL | , 5 


BLEED SYSTEM: 
TURN STEERING 
WHEEL LEFT AND @IFFLUIDLEVEL ~ 





RIGHT WITH IS OK AND PUMP 
REPAIR AS NECESSARY ENGINE RUNNING STILL FOAMS 










REMOVE PUMP 
FROM VEHICLE 


CHECK THE FOLLOWING 
FOR WEAR OR CRACKS: 
@RESERVOIR 
@ CRACKED OR SCORED 
PRESSURE PLATE 
@ SCORED ROTOR OR VANES 
IMPROPERLY INSTALLED 
OR STICKING 


@ CRACKED OR SCORED 
THRUST PLATE 











REPLACE AS 
NECESSARY 
AND FLUSH 

SYSTEM 









CHECK PUMP RING FOR 
EXTREME WEAR 






PROBLEM: LOW PRESSURE 
STEP 









SEQUENCE 


CHECK FLOW CONTROL 
VALVE FOR BURRS, 
DIRT OR DAMAGE 


STEERING OK 











PAI 
BERL ATE ae 6) We STEERING OK 
NECESSARY 
(FLUSH SYSTEM) —epinG CHECKIF REPAIR AS 5x) 
PRESSURE NECESSARY 


NOT OK 
PLATE IS FLAT 
AGAINST CAM RING 





STEERING 
NOT OK 
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STEP SEQUENCE RESULT 


CHECK THE FOLLOWING 
FOR WEAR OR CRACKS: 





@ CRACKED OR SCORED 
PRESSURE PLATE 


@ SCORED ROTOR OR VANES 
IMPROPERLY INSTALLED 
OR STICKING 


@ CRACKED OR SCORED 
f' THRUST PLATE 


aK ; 
CHECK PUMP RING FOR 
EXTREME WEAR 


REPLACE AS 
NECESSARY 
AND FLUSH 

SYSTEM 





Mea eA ee = Chart 14 
AT STEERING GEAR : | 


STEP SEQUENCE RESULT 


@ CUT AND REMOVE LARGE 
RAISE CAR AND DIAMETER CLAMP FROM 
SUPPORT WITH EACH BOOT 
FRAME STANDS 





@ THOROUGHLY CLEAN 
@ BULKHEAD AREA 
@ EACH END OF 
STEERING RACK 


@ GEAR HOUSING 
WIPE ALL AREAS 


COMPLETELY 


PULL BOOTS AWAY raid 


FROM ENDS OF TUBE 
AND HOUSING 













NO PIN HOLES —“~"t>" ie 
OR CRACKS = 


BLEED SYSTEM: 
START TURN STEERING CHECK TUBE AND 
ENGINE WHEEL LEFT AND HOUSING FOR PIN PIN HOLES REPLACE ENTIRE 

RIGHT WITH ENGINE HOLES OR CRACKS opr CRACKS ASSEMBLY 
RUNNING 


@ LEAKS FROM 
HOUSING END 
CHECK FOR @ LEAKS FROM 
LEAKS AS BULKHEAD END 
FOLLOWS 


@ LEAK ISSO SLIGHT 
IT CANNOT BE OBSERVED 
FROM EITHER END 
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REMOVE STEERING GEAR 
AND DISASSEMBLE 





CHECK CYLINDER BORE 
FOR WEAR OR SCORES 


CHECK VALVE 
BODY SEAL RINGS 


AND O-RINGS FOR 
LEAKAGE 












ALL OK 


SEALS OR 


O-RINGS NOT OK 


8 
Or Bf) 6 axcacoGs 00 





7 eA REPLACE SEALS SHOWN ABOVE IN [SOLID] OUTLINE 


(6) Check for internal seal leaks as follows: 


(a) Cut and remove large diameter clamp from 
each protective boot. Pull boots away from ends of tube 
and housing and thoroughly clean bulkhead area of 
tube, each end of steering rack, and gear housing. Wipe 
all areas completely dry. 


(b) Start engine and turn steering wheel full 
left and full right several times. Be sure to contact stops 
in each direction. 


(c) Return steering wheel to center and check 
for leaks as follows: 


SEQUENCE 


BORE NOT OK 


REPLACE & 
SEALS AND 
O-RINGS 


(Qhooong} 000000 om ONNDAT) <>-H¢-—-ope0 Fat 
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RESULT 





| REPLACE ENTIRE 
ASSEMBLY 


«oO eK 


STEERING OK 


6x 













; 
wy 





STEERING NOT OK 
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(d) If oil leaks from steering rack end of hous- 
ing assembly, inner rack seal or pinion shaft seal is 
leaking. Remove gear and replace all seals. 


(e) If oil leaks from bulkhead end of housing 
assembly, outer bulkhead O-ring and lip-type seal are 
leaking. Refer to Bulkhead Seal Replacement Procedure. 


(f) If oil leak is so slight it cannot be observed 
from either end of housing assembly, outer bulkhead lip- 
type seal is leaking. Refer to Bulkhead Seal Replace- 
ment Procedure. 


(g) Stop engine. 
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STEERING GEAR LEAK POINTS AND CORRECTIVE ACTION 





















REPLACE 


REPLACE 
OIL TUBE 






NOTE: Pay particular attention to the exact source 
of leakage in circled areas. Due to the closeness of 
the various seals, an incorrect diagnosis will result 
in ineffective repair. 


Corrective Action 


Replace adjuster plug ‘‘O” ring seal. 
Replace dust and stub shaft seals. 


If seepage is observed between torsion bar and 
stub shaft, do not attempt repair. Replace 
valve. 


If leak persists after tightening fitting nut, 
replace brass connector seats and reface hose 
tube flare. If leak is due to damaged threads, 
repair fitting nut or replace hose as required. 
If housing threads are badly damaged, replace 
steering gear assembly. 


Fig. 2K-47 Rack and Pinion Steering Gear Leak Diagram (View A) 


HOSE ASSEMBLY 


TIGHTEN TO 25 FOOT-POUNDS 
(34 N-m) 4 PLACES IF LEAK 
PERSISTS, REPLACE BRASS 


CONNECTOR SEATS AND REFACE 
HOSE TUBE FLARE 


REPLACE STEERING GEAR 
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NOTE: If power steering fluid is seeping out of one 
rack boot, cut both large boot clamps (gear still on 
vehicle) and pull boots away from both housing 
and tube ends. Restart engine and turn steering 
wheel turned from stop to stop. 

















If a seepage type leak is observed at housing 
end and is not affected by direction of turn, 
replace pinion shaft seal. 


If leakage is observed at housing end and spurts 
when bottomed in right turn, replace inner rack 

seal. to get at rack seal, bulkhead seal and pinion 
seal must also be removed and replaced. 


If leakage is observed at tube end, it will be 
necessary to remove bulkhead. 


CAUTION: If the rack piston is used to remove 
the bulkhead, the inner rack seal must be replaced 
also. 


Replace outer bulkhead and seals. 
Inner bulkhead need not be removed to 
replace seals. 
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Fig. 2K-47 Rack and Pinion Steering Gear Leak Diagram (View B) 
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ON-CAR SERVICE 


The following components can be serviced with the 
steering gear installed in the car: 

e Mounting clamp and grommet 

¢ Breather tube 

¢ Protective boots 

¢ Tie rod ends and adjuster tubes 

¢ Flexible coupling 

¢ Oil lines 

¢ Bulkhead seals 

¢ Inner tie rod housing, inner tie rod, tie rod end, ball 

seat, and ball seat spring 

All other components are serviced with the steering gear 
removed only. 


Protective Boot Replacement 


(1) Raise and support front of car. 

(2) Cut and remove boot clamps. 

(8) Mark position of adjuster tube on inner tie rod 
for assembly reference. 

(4) Loosen adjuster tube inboard clamp bolt and 
unthread tube from inner tie rod. 

(5) If right-side boot is to be replaced, loosen 
mounting clamp bolts, pull tube-end of gear away from 
crossmember, and remove boot. If left-side boot is to be 
replaced, simply remove boot. 

(6) Install replacement boot. Align holes in boot 
with breather tube. 

(7) Install boot clamps. Position clamp ear 3/4 inch 
(19.05 mm) from breather tube. Tighten clamps using 
tool J-22610. 

(8) Install adjuster tube on inner tie rod and tighten 
clamp bolt to 14 foot-pounds (18.9 Nm) torque. 


NOTE: At least three threads should be visible at each 
end of adjuster tube. The number of threads per side 
should not differ by more than three. 


(9) Tighten mounting clamp bolts to 48 foot-pounds 
(65.0 Nm) torque if loosened. 
(10) Remove supports, lower car, and correct toe-in if 
necessary. 


Mounting Clamp and Grommet Replacement 


(1) Raise and support front end of car. 

(2) Cut and remove boot clamps from boot adjacent 
to mounting clamp. 

(3) Mark position of adjuster tube on inner tie rod 
for assembly reference. 

(4) Loosen adjuster tube inboard clamp bolt and 
unthread tube from inner tie rod. 

(5) Remove bolts attaching mounting clamp to 
front crossmember. Loosen both bolts before removing 
to minimize clamp distortion. 

(6) Remove protective boot. 


CAUTION: Do not allow the protective boot to become 
cut, torn, or damaged during service operations. A dam- 
aged boot will expose the gear internal components to 
dirt, foreign material and road splash resulting in pre- 
mature wear, 


(7) Remove clamp and grommet using twisting, 
pulling motion. 

(8) Install replacement clamp and grommet. Align 
hole in grommet with breather tube. 

(9) Install boot. Align hole in boot with breather 
tube. 

(10) Install boot clamps. Position clamp ear 3/4 inch 
(19.05 mm) from breather tube. Tighten clamps using 
tool J-22610. 

(11) Install adjuster tube on tie rod and tighten 
clamp bolts to 14 foot-pounds (18.9 Nm) torque. 


NOTE: At least three threads should be visible at each 
end of adjuster tube. The number of threads per side 
should not differ by more than three. 


(12) Install and tighten mounting clamp bolts to 48 
foot-pounds (65.08 Nm) torque. 

(18) Remove supports, lower car, and correct toe-in 
as necessary. 


Breather Tube Replacement 


(1) Raise and support front of car. 

(2) Cut and remove large diameter boot clamps 
from boots. 

(3) Slide boots away from breather tube and re- 
move tube. 

(4) Install replacement breather tube. Align holes 
in boots with tube. 

(5) Position boots on flanges at each end of tube and 
housing and install boot clamps. Position clamp ear 3/4 
inch (19.05 mm) from breather tube. Tighten clamps 
using tool J-22610. 

(6) Remove supports and lower car. 


Flexible Coupling Replacement 


(1) Remove nuts attaching coupling to intermediate 
shaft flange and compress shaft to provide working 
clearance. 

(2) Remove coupling pinch bolt using 7/16-inch, 12- 
point socket or box end wrench and remove coupling. 

(3) Install replacement coupling (flat-to-flat) and 
install pinch bolt. Tighten bolt to 30 foot-pounds (40.6 
Nm) torque. 

(4) Connect intermediate shaft to coupling. Tighten 
nuts to 25 foot-pounds (33.9 Nm) torque. 


Tle Rod End and Adjuster Tube Replacement 


(1) Raise and support front of car. 
(2) Disconnect tie rod ends using Tool J-26951 (fig. 
2K-48). 
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(3) Mark position of tie rod end, adjuster tube, and 
inner tie rod for assembly reference. 

(4) Loosen adjuster tube inboard clamp bolt. 

(5) Remove and separate tie rod end and adjuster 
tube. 

(6) Install replacement tie rod end and adjuster 
tube. Tighten adjuster tube clamp bolt to 14 foot-pounds 
(18.9 Nm) torque and tie rod end nut to 50 foot-pounds 
(67.7 Nm) torque. 


NOTE: At least three threads should be visible at each 
end of adjuster tubes. The number of threads per side 
should not differ by more than three. 


(7) Remove supports, lower car, and correct toe-in 
as necessary. 


Oil Line Replacement 


(1) Raise and support front of car. 

(2) Remove oil lines. 

(3) Install replacement oil lines. Tighten fittings to 
30 foot-pounds (40.6 Nm) torque. 

(4) Apply parking brake, shift transmission into 
Park or Neutral (on manual transmission) and start 
engine. Turn steering wheel right and left several times 
and check for leaks at oil line fittings. If leaks are not 
evident, proceed to next step. If leaks are evident, 
tighten fittings and check again. If leaks persist, remove 
and replace steering gear assembly. 

(5) Remove supports and lower car. Add power 
steering fluid as necessary. 


(1) Raise and support front of car. 

(2) Disconnect tie rod end connected to tube side of 
rack from steering arm using tool J-26951 (fig. 2K-48). 

(3) Remove mounting clamp bolts. 

(4) Remove clamps from boot at tube-end of gear 
and slide boot away from end of tube. 


CAUTION: Do not allow the protective boot to become 
cut or torn during service operations. A damaged boot 
will expose the gear internal components to dirt, foreign 
material and road splash resulting in premature wear. 


(5) Remove large boot clamp at housing end of gear. 

(6) If flat on rack teeth is not visible, pull back boot 
at housing end of gear and turn steering wheel (to rotate 
pinion) and extend rack until rack flat is accessible. 

(7) Slide shock dampener ring off jamnut. 

(8) Loosen jamnut using open end wrench. Also use 
open end wrench on rack flat to prevent rack from 
turning (fig. 2K-49). 


CAUTION: Do not allow the rack to turn when loosen- 
ing the jamnut. If the rack turns, gear internal com- 
ponents could be damaged. Place an open end wrench 
over the flat adjacent to the rack teeth to prevent the 
rack from turning (fig. 2K-49). 
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LOOSENING JAMNUT. 
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Fig. 2K-49 Loosening/Tightening Jamnut 


(9) Loosen setscrew in tie rod housing, unthread 
housing from rack and remove tie rod assembly, inner 
tie rod ball seat, and ball seat spring. 

(10) Turn jamnut counterclockwise until it is one 
thread away from end of rack (fig. 2K-50 and reinstall 
shock dampener ring on jamnut. 


CAUTION: Do not remove the jamnut and shock 
dampener ring from the rack at this time. The jamnut 
and shock dampener ring will function as a stop when 
the bulkhead is removed. 


(11) Remove bulkhead retaining ring from end of 
tube by inserting pin punch through access hole in end 
of tube to force retaining ring out of its groove. Place 
screwdriver blade under ring and pry ring from tube. 

(12) Remove bulkhead assembly as follows: 

(a) Clean rack and bulkhead area of tube with 
shop cloth. 
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(b) Position small piece of rubber over access 
hole in tube and secure rubber with wormdrive-type 
hose clamp (fig. 2K-50). 

(c) Position drain pan under tube end of gear 
and wrap shop cloths around rack and tube to prevent 
excessive oil spillage (fig. 2K-50). 

(d) Start engine and turn steering wheel to left 
until stop is contacted. Oil pressure will force outer 
bulkhead out of tube. Stop engine immediately when oil 
pressure forces bulkhead out of tube (fig. 2K-51). 


SHOCK DAMPENER RING 
: ss i 
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Fig. 2K-51 Bulkhead Removal 


(13) Remove jamnut and shock dampener ring. 
(14) Remove and discard outer bulkhead. 


NOTE: Do not remove the inner bulkhead and do not 
remove the seals from the outer bulkhead. The outer 
bulkhead, bulkhead seal, and O-ring are serviced as an 
assembly only. 





(15) Remove hose clamp and small piece of rubber 
from tube. 

(16) Inspect tube bore and bulkhead snap ring groove 
area in tube for nicks and scratches. Remove nicks and 
scratches using crocus cloth or 600-grit emery cloth. 
Remove burrs and sharp edges from shoulder at 
threaded end of rack, using emery cloth, crocus cloth, or 
small fine-tooth file. Burrs must be removed to avoid 
damaging bulkhead seal during installation. 

(17) Lubricate replacement outer bulkhead and bulk- 
head seal with power steering fluid. 

(18) Lubricate replacement outer bulkhead O-ring 
seal with power steering fluid and install seal on 
bulkhead. 

(19) Place Seal Protector Tool J-25509 over rack 
threads and install outer bulkhead on rack (fig. 2K-52). 

(20) Install outer bulkhead in tube using 1-1/4-inch 
open end wrench and plastic hammer (fig. 2K-53). 

(21) Seat outer bulkhead in tube using brass drift. 

(22) Install bulkhead retaining ring. Position gap in 
retaining ring 1/2 inch (6.8 mm) away from access hole 
in tube. 


CAUTION: Do not scratch or damage the surface of 
the rack when using the open end wrench to seat the 
bulkhead. 


ops 
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Fig. 2K-52 Installing Bulkhead on Rack 


(23) Wipe bulkhead area dry. 

(24) Fill power steering pump reservoir with fluid 
and start engine. 

(25) Turn steering wheel left and right several times 
and check for leaks. If leaks are not evident, proceed to 
next step. 

(26) Install shock dampener ring and jamnut on 
rack. 

(27) Install mounting clamp and grommet on tube. 
Position clamp on crossmember and install clamp but do 
not tighten clamp attaching bolts. 
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Fig. 2K-53 Seating Bulkhead 


(28) Apply liberal quantity of waterproof, EP-type, 
ithium-base chassis lubricant to inner tie rod ball seat 
ind ball end of inner tie rod. Pack tie rod housing with 
ame lubricant and apply heavy coat of lubricant to rack 
eeth. 

(29) Install ball seat spring in end of rack and install 
yall seat. 

(30) Assemble inner tie rod and tie rod housing and 
nstall on rack. 

(31) Hand tighten tie rod housing on rack while 
‘ocking tie rod to prevent grease lock. 

(32) Back tie rod housing off approximately 1/8- 
urn. 

(33) Tighten tie rod housing setscrew to 9 foot- 
younds (12.2 Nm) torque. 

(34) Tighten jamnut to 60 foot-pounds (81.3 Nm) 
orque. Use open end wrench on rack flat to prevent rack 
rom turning (fig. 2K-49). 


CAUTION: Do not allow the rack to turn when tight- 
ning the jamnut. If the rack turns, gear internal com- 
yonents could be damaged. Place an open wrench over 
the flat adjacent to the rack teeth to prevent the rack 
from turning (fig. 2K-49). 


(85) Check inner tie rod movement. Tie rod must 
rock and turn freely in housing to ensure proper 
operation. 

(36) Install shock dampener ring over jamnut. 

(37) Position breather tube in mounting grommet. 

(38) Install protective boot over end of tube. Be sure 
boot is fully seated in tube undercut and that hole in 
boot is aligned with breather tube. 

(39) Install boot clamps. Tighten clamps using tool J- 
22610. 

(40) Tighten mounting clamp bolts to 48 foot-pounds 
(65.08 Nm) torque. 


POWER STEERING GEAR AND PUMP 2K-45 


(41) Connect tie rod end to steering arm and install 
tie rod end nut. Tighten nut to 50 foot-pounds (67.7 Nm) 
torque and install replacement cotter pin. 

(42) Remove supports and lower car. 

(43) Check and correct power steering system fluid 
level as necessary. Refer to Fluid Level and Initial 
Operation. 


Tie Rod Housing, Inner Tle Rod, and Ball Seat and Spring 
Replacement 


(1) Raise and support front of car. 

(2) Mark position of tie rod end, adjuster tube and 
inner tie rod for assembly reference. 

(3) Disconnect tie rod end using tool J-26951 (fig. 
2K-48) if tie rod end is to be replaced. 

(4) Loosen adjuster tube inboard clamp bolts and 
unthread adjuster tube and tie rod end from inner tie 
rod. 

(5) Remove boot clamps and move boot aside. 


CAUTION: Do not allow the protective boot to become 
cut or torn during service operations. A damaged boot 
will expose the gear internal components to dirt, foreign 
material and road splash resulting in premature wear. 


(6) Remove large boot clamp at housing end of gear. 

(7) Slide shock dampener ring off jamnut. 

(8) If flat on rack teeth is not visible, pull back boot 
and turn steering wheel (to rotate pinion) and extend 
rack until rack flat is accessible. 

(9) Loosen jamnut using open end wrench. Also in- 
stall open end wrench on rack flat to prevent rack from 
turning (fig. 2K-49). 


CAUTION: Do not allow the rack to turn when loosen- 
ing the jamnut. If the rack turns, gear internal com- 
ponents could be damaged. Place an open end wrench 
over the flat adjacent to the rack teeth to prevent the 
rack from turning (2K-49). 


(10) Loosen setscrew in tie rod housing, unthread 
housing from rack and remove inner tie rod, tie rod 
housing, inner tie rod ball seat, and ball seat spring. 

(11) Apply liberal quantity of waterproof, EP-type, 
lithium-base chassis lubricant to replacement inner tie 
rod assembly wear surfaces. Pack tie rod housing with 
same lubricant. 

(12) Install ball seat spring and ball seat in end of 
rack. 

(13) Assemble inner tie rod and housing and install 
on rack. 

(14) Hand tighten tie rod housing while rocking in- 
ner tie rod to prevent grease lock. 

(15) Back housing off approximately 1/8-turn. 

(16) Tighten tie rod housing setscrew to 9 foot- 
pounds (16.2 Nm) torque. 

(17) Tighten jamnut to 60 foot-pounds (81.3 Nm) 
torque. Use open end wrench on rack flat to prevent rack 
from turning. 
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1. FLEXIBLE COUPLING - TO- 26. BUSHING 56. INNER BULKHEAD 
INTERMEDIATE SHAFT ATTACHING 27. STEERING LINKAGE (ASSEMBLED 57. BREATHER TUBE 
BOLT 28. RACK BUSHING 58. RACK PISTON SEAL RING 
2. LOCKWASHER 29. GROMMET 59. CONTRACTION PLUG 
3. NUT 30. WASHER 60. LOWER PINION BUSHING 
4. PINCH BOLT 31. NUT 61. HOUSING (INCLUDED IN TUBE AND 
5. FLEXIBLE COUPLING 32. STEERING RACK HOUSING ASSEMBLY 
6. ADJUSTER PLUG LOCKNUT 33. RACK PISTON aan 
7. ADJUSTER PLUG ASSEMBLY 34. OUTER BULKHEAD O-RING 63. WASHER 
8. ADJUSTER PLUG O-RING 35. BULKHEAD RETAINING RING 64. GROMMET 
9. OIL LINES 36. JAM NUT 65. MOUNTING CLAMP 
10. VALVE BODY SEAL RINGS 37. BALL SEAT 66. BOLT 
11. VALVE BODY O-RINGS 38. INNER TIE ROD 67. MOUNTING GROMMET 
12. VALVE BODY 39. INNER TIE ROD HOUSING 68. INNER RACK SEAL 
13. SPOOL VALVE DAMPER O-RING 40. BOOT CLAMP 62. TUBE AND POWER CYLINDER 
14. SPOOL VALVE 41. BOOT INCLUDED IN TUBE AND HOUSING 
15. TORSION BAR BUSHING (INCLUDEDIN 42. ADJUSTER TUBE CLAMP BOLT ASSEMBLY) 
STUB SHAFT) 43. ADJUSTER TUBE CLAMP 70. UPPER PINION BUSHING 
16. TORSION BAR SEAL RING (INCLUDED 44. ADJUSTER TUBE 71. PINION SHAFT SEAL (LIP TYPE 
17. TORSION BAR (INCLUDED IN STUB 46. LUBE PLUG 7a ‘fheecar rian niche ck 
SHAFT) 47. TIE ROD END SEAL 74. THRUST BEARING 
j n 7 4 = -NU if 
18. nerve fn eecu ups ee SHAFT “8 perks NUT Se oe en, ms cree 
cree cen INCLUDED IN STUB SHAFT 50 ADi cea BE CLAMP See STUUR SHAFT 
20.0 sen =. Ae UBE CLAMP NUT 77. TORSION BAR BUSHING (INCLUDED IN 
21. POWER STEERING HOSES 51. BOOT CLAMP 
elapse STUB SHAFT 
22. MOUNTING BOLT 52. TIE ROD HOUSING SET SCREW 
23. WASHER 53. BALL SEAT SPRING 
24. PRELOAD SPRING 54. SHOCK DAMPENER RING 
25. GROMMET 55. OUTER BULKHEAD AND SEAL ASSEMBLY — 
(6) Loosen adjuster plug locknut using brass drift (2) Remove lower pinion bushing and preload 
and hammer. spring from housing with brass rod used to remove 
(7) Remove adjuster plug using Spanner Too! J-7624 contraction plug (fig. 2K-62). 
(fig. 2K-58). 3) Move rack to centered position in tube and 
(8) Remove valve body assembly by pulling straight housing. 
up on stub shaft (fig. 2K-59). Do not disassemble valve 4) Reinstall pinion shaft in housing. Be sure pinion 
body. s fully seated. 
(9) Remove pinion shaft from housing. Using pliers, 5) Reinstall valve body and adjuster plug in hous- 


grip pinion shaft at drive tang, rotate shaft counter- 
clockwise and pull upward to remove (fig. 2K-60). 

(10) Clean and inspect pinion shaft. If teeth are 
chipped, cracked, broken, worn excessively, or show 
signs of tooth flaking, replace steering gear assem- 
bly—do not disassemble any further. If teeth are in good 
condition, proceed to Disassembly. 


NOTE: Do not replace the steering gear if the rack 
teeth have machining marks on them or appear exces- 
sively bright or shiny. These are normal conditions. 


Disassembly 


(1) Remove contraction plug from housing using 
1/4-inch (6.3 mm) diameter brass rod (fig. 2K-61). Insert 
rod through upper and lower pinion bushings and tap on 
rod to dislodge plug. 


CAUTION: Do not damage the rack teeth when remov- 
ing the contraction plug. 


ing. Hand-tighten adjuster plug only. 





Fig. 2K-58 Adjuster Plug Removal/Instaltation 
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Fig. 2K-59 Valve Body Removal/Installation 


CAUTION: Be sure the valve body is seated in the 
housing. Do not press on the stub shaft to seat the valve 
body. Press directly on the valve body only using the 
thumbs. 


(6) Mark position of adjuster tubes and inner tie 
rods for assembly reference. 

(7) Loosen, but do not remove, adjuster tube clamp 
nuts and remove tie rod ends and adjuster tubes as 
assemblies. Use penetrating oil to loosen tubes if 
threads are corroded and hold inner tie rod with 9/16 
wrench while removing tie rods and tubes. 


NOTE: The tie rod adjuster tube bolts/nuts are metric. 


(8) Remove clamps from protective boot at tube-end 
of gear. 
(9) Remove both protective boots. 
(10) Slide shock dampener rings off jamnuts (fig. 2K- 
63). 
(11) Loosen jamnuts using open end wrench. Also 
use open end wrench on rack flats to prevent rack from 
turning (fig. 2K-64), 





Fig. 2K-60 Pinion Shaft Removal 





Fig. 2K-61 Contraction Plug Removal 


POWER STEERING GEAR AND PUMP 2K-51 








50371 


Fig. 2K-62 Lower Bushing and Preload Spring Removal 


CAUTION: Do not allow the rack to turn when loosen- 
ing the jamnuts. If the rack turns, gear internal com- 
ponents could be damaged. Place an open end wrench 
over the flat adjacent to the rack teeth to prevent the 
rack from turning (fig. 2K-64). 





JAMNUT 
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Fig. 2K-63 Shock Dampener Ring Removal 


(12) Loosen, but do not remove, setscrew in each tie 
rod housing. 

(138) Remove tie rod housings, inner tie rods, ball 
seats, ball seat springs, jamnuts, and shock dampener 
rings. 

(14) Remove adjuster plug and valve body assembly. 
Pull straight up on stub shaft to remove valve body 
assembly (fig. 2K-59). 

(15) Remove pinion shaft using pliers (fig. 2K-60). 
Grip pinion shaft at drive tang and rotate shaft counter- 
clockwise while pulling upward to remove. 





CAUTION: PLACE 
WRENCH ON 
RACK FLAT WHEN 
LOOSENING JAMNUT. 
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Fig. 2K-64 Loosening/Tightening Jamnuts 


(16) Remove pinion shaft thrust bearing, conical 
thrust bearing races, and support washer from housing 
using fingers, magnet, or external-type snap ring pliers 
(fig. 2K-65). 

(17) Mark position of breather tube, mounting clamp 
and grommet on each end of tube and housing for as- 
sembly reference (fig. 2K-66). Breather tube, mounting 
clamp and grommet must be installed in same position 
to ensure proper seating and sealing of breather tube in 
rubber boots at assembly. 

(18) Remove breather tube and remove mounting 
clamp and grommet with a twisting, pulling motion. 
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Fig. 2K-65 Removing Thrust Bearing and Races 


(19) Remove bulkhead retaining ring from end of 
tube (fig. 2K-67). Insert pin punch through access hole in 
end of tube and force retaining ring out of groove; then 
place screwdriver blade behind ring and pry ring out of 
tube. 
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Fig. 2K-66 Marking Position of Breather Tube and Mounting Clamp 


CAUTION: Do not scratch the tube bore when remov- 
ing the retaining ring. If any burrs or sharp edges are 
raised in the retaining ring groove or bulkhead seat 
during removal, remove them using an oil stone, crocus 
cloth, or a very fine file. 






RETAINING 


Fig. 2K-67 Bulkhead Retaining Ring Removal 


(20) Pull steering rack and inner and outer bulk- 
heads out of tube-end of gear. As rack is removed, rack 
piston will push bulkheads out of tube at same time (fig. 
2K-68). 


CAUTION: Do not remove the rack unless a replace- 
ment outer bulkhead and inner rack seal are available. 
The seal lip will be severely cut by the rack teeth during 
removal. 


(21) Remove outer and inner bulkheads from steer- 
ing rack. 

(22) Remove rack bushing from housing (fig. 2K-69). 
Insert knife blade under bushing, pry upward, grasp 
bushing with needlenose pliers and pull bushing out of 
housing. 
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Fig. 2K-69 Rack Bushing Removal 


(23) Remove inner rack seal using Seal Remover Tool 
J-25507. Insert tool into housing bore with legs of tool 
toward seal (fig. 2K-70). Push tool into bore until it rests 
on seal. Remove seal by striking tool using hammer and 
drift that is approximately 14 inches (35.56 cm) long. 


“-_* 
Fig. 2K-70 Inner Rack Seal Removal 
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(24) Loosen vise, turn gear over, and remount gear in OUTER BULKHEAD INNNER 
BULKHEAD BULKHEAD 
vise. SEAL (LIP-TYPE) 
(25) Remove upper pinion bushing and pinion shaft x 
seal using 5/8 socket and extension. As bush- 


ing separates from housing, it will also force seal out 
(fig. 2K-71). 
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Fig. 2K-72 Inner and Outer Bulkhead Assembly 





Fig. 2K-71 Upper Pinion Bushing and Pinion Shaft Seal Removal 


SUB-ASSEMBLY OVERHAUL 


Sulkhead 


Separate the outer bulkhead from the inner bulkhead 
fig. 2K-72). Discard the outer bulkhead and seals. The 
outer bulkhead and inner rack seal and O-ring seal are 
serviced as an assembly only. 


lack Piston 


Remove the seal from the rack piston using a knife 
blade or small screwdriver (fig. 2K-73). Take care not to 
score or the scratch piston when removing the seal. 


Adjuster Plug Assembly 


(1) Remove thrust bearing retainer using screw- 
driver and discard retainer (fig. 2K-74). Be careful not to oo 
damage needle bearing bore. 

(2) Remove thrust bearing spacer, thrust bearing 
and bearing races (fig. 2K-75). Fig. 2K-74 Thrust Bearing Retainer Removal 
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Fig. 2K-75 Adjuster Plug Assembly 


(3) Remove and discard adjuster plug O-ring seal. 

(4) Remove stub shaft seal retaining ring using 
Snap Ring Plier Tool J-4245. 

(5) Remove stub shaft dust seal and oil seal by 
prying seals out using screwdriver. Discard both seals. 

(6) Remove needle bearing using Remover/Installer 
Tool J-6221 (fig. 2K-76). 


Valve Body 


NOTE: The valve body assembly is a precision manu- 
factured unit with parts selectively fitted as close as 
0.0004 inch (0.00082 mm) and is hydraulically balanced 
during manufacture. Do not disassemble the valve body 
for any reason other than to replace the seals. If the 
seals are in good condition, do not disassemble the valve 
body. If replacement of any valve part other than seal 
rings or O-rings is necessary, the complete valve body 
assembly must be replaced. 


(1) Hold valve body in hand with stub shaft point- 
ing downward and tap stub shaft lightly against work 
bench until stub shaft cap is free of valve body (fig. 2K- 
aay: 

(2) Pull stub shaft outward until shaft cap clears 
valve body by approximately 1/4 inch (6.8 mm). 


CAUTION: Do not pull the stub shaft out any farther 
than 1/4 inch (6.38 mm) at this point, as the spool valve 
may become cocked in the valve body. 


(8) Disengage spool valve locating pin and remove 
stub shaft (fig. 2K-78). 

(4) Remove spool valve from valve body by pushing 
and rotating spool valve. If valve becomes cocked, care- 
fully realign valve, then remove. 

(5) Remove damper O-ring from spool valve and 
discard O-ring (fig. 2K-79). 
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Fig. 2K-76 Adjuster Plug Needle Bearing Removal/Installation 


(6) Remove four teflon rings and backup O-rings, 
located under teflon rings, from valve body (fig. 2K-79). 
Carefully cut and remove rings using knife or diagonal 
pliers. 


NOTE: Do not remove the seal rings from the valve 
body unless they are damaged or severely worn. 


Gear Housing Hose Connector Seats 


Do not replace the hose connector seats unless they 
are loose, cracked, distorted, cocked in the housing, or 
did not provide proper seating for the hose fitting caus- 
ing leakage. 
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If the seats must be replaced, remove them as follows: 
(1) Insert No. 4 screw extractor into seat and turn 
a extractor counterclockwise to remove seat (fig. 2K-80). 
— ; (2) Install replacement connector seats in housing 
using tool J-6217 (fig. 2K-81). Be sure seats are bottomed 
/ in housing and are not cocked. 
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Fig. 2K-80 Hose Connector Seat Removal 
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Fig. 2K-78 Valve Body/Stub Shaft Disassembly 


Fig. 2K-81 Hose Connector Seat Installation 
DAMPER 
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CO \ Cleaning 
Wash all parts thoroughly in clean solvent and dry 
(i them with filtered compressed air. 
| 


CAUTION: Do not immerse the O-rings, seal rings, 
pinion seals, pinion bushings or protective boots in 
cleaning solvent. Wipe these parts clean using a shop 
cloth only. In addition, if the hose connector seats were 
removed, be sure to flush any remaining chips from the 
housing and clean out all feed holes and fluid passages in 
the housing and valve body assembly using compressed 
Fig. 2K-79 Valve Body Assembly air. 


O-RINGS (4) 
INSTALLED UNDER 
TEFLON RINGS 
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Tube and Housing 


Check for cracks, porosity, or worn valve body bore in 
the housing. Check the tube for cracks, dents, distortion, 
or for being loose in the housing. Check the bore in the 
power cylinder section of the tube for nicks, scratches, 
pitting, or excessive wear. If the tube or the housing is 
damaged, replace the complete steering gear assembly. 


Steering Rack and Pinion Shaft 


Check the rack and pinion shaft for cracked, chipped, 
broken, or worn teeth. Check the rack and rack piston 
for burrs, nicks, scratches, or excessive wear. Check 
each piston for being loose on the rack. Check the rack 
threads for wear, galling, or being stripped. Check the 
seal and bearing surfaces on the rack and pinion shaft 
for burrs, nicks, pitting, galling, or excessive wear. If 
either the rack or pinion shaft are damaged, replace the 
complete steering gear assembly. 


Valve Body and Stub Shaft Assembly 


If the drive pin in either the stub shaft or valve body 
(fig. 2K-79) is cracked, excessively worn or broken, re- 
place the complete valve and shaft assembly. 

If there is evidence of leakage between the torsion bar 
and the stub shaft or there are scores, nicks, or burrs on 
the ground surface of the stub shaft that cannot be 
cleaned up with crocus cloth, replace the complete valve 
and shaft assembly. 

Check the outside diameter of the valve spool and the 
inside diameter of the valve body for nicks, burrs, or 
wear spots. If slight surface irregularities cannot be 
removed with crocus cloth, replace the complete valve 
and shaft assembly. 

If the small notch in the skirt of the valve body is 
excessively worn, replace the complete valve and shaft 
assembly. 

Lubricate the valve spool with power steering fluid 
and check the fit of the valve spool in the valve body 
(with the valve spool dampener O-ring removed). If the 
spool does not rotate freely, replace the complete valve 
and shaft assembly. 


NOTE: Tiny flat spots on either side of the spool valve 
drive pin head are normal. 


Adjuster Plug Assembly 


Check the needle bearing and thrust bearing races for 
pitting, galling, flat spots, or excessive wear. Check the 
seals and O-ring for cuts, tears, wear, or distortion. 
Check the plug threads for stripping, galling, or tearing. 
Check the retaining ring for distortion or loss of tension. 
Replace parts as required. 


Check the inner bulkhead for scores, nicks, pitting, or _ 


for being loose in the power cylinder. Replace the inner 


bulkhead if it exhibits any of these conditions. Discard — 
the outer bulkhead and rack seal as they are not reu- © 


seable and are serviced as an assembly only. 


Steering Linkage Components 


Check the inner tie rod ball sockets, ball seats, and _ 


housings for cracks, scores, wear, corrosion, or pitting, 
Check the ball seat springs for loss of tension, distortion, | 


or breakage. 


Check the adjuster tubes for damaged threads, or — 
distortion. Check the tie rod ends for damaged threads, _ 


torn seals, and excessive wear or looseness of the ball 
stud in its socket. Replace parts as required. 


Breather Tube and Boots 


Check the tube for dents, cracks, or splits. Check the 
boots for tears, holes, cracks, or loss of elasticity (hard- 
brittle feel). Replace parts as required. 


Flexible Coupling 


Check the coupling for wear, tears, rips, unravelling, 
distortion, or worn bolts. Check the clamp and pinch bolt 
for damage. Replace parts as required. 


STEERING GEAR ASSEMBLY AND ADJUSTMENT 


(1) Install rack bushing in housing. Compress lead- 
ing edge of bushing with fingers and insert into housing. 
Once bushing is past lip of housing and seated in groove, 
bushing will snap back into proper shape. 


(2) Install inner rack seal as follows: 

(a) Slide Seal Protector Tool J-25509 over steer- 
ing rack threads (fig. 2K-82). 

(b) Cut 2-1/2 x 4 inch (6.8 x 10.1 cm) section 
from shipping tag, manila envelope, or similar thickness 
cardboard-type paper. Form paper over rack teeth (fig. 
2K-82). Paper will protect seal from rack teeth when seal 
is installed. 

(c) Dip inner rack seal in power steering fluid, 
and slide seal over tool J-25509, onto rack, and onto 
paper protector (fig. 2K-82). 

(d) Slide seal and paper seal protector over rack 
teeth. When seal is past rack teeth, remove paper pro- 
tector and slide seal along rack until seal is against rack 
piston. 


CAUTION: Do not attempt to install the seal without 
using the paper protector or the rack teeth will cut the 
seal lip causing leakage after assembly. 









/ PAPER 
PROTECTOR 








TOOL | 
J-25509 





SEAL 50376 


Fig. 2K-82 Inner Rack Seal Installation 


(3) Lightly coat outside diameter of inner rack seal 
and bulkhead retaining ring groove of tube with petro- 
leum jelly. 

(4) Apply liberal quantity of waterproof, lithium- 
base, EP-type chassis lubricant to rack teeth (fig. 2K- 
33). 





Fig. 2K-83 Lubricating Rack Teeth 


(5) Dip rack piston seal ring in power steering fluid 
ind install seal ring on piston (fig. 2K-84). Do not over- 
tretch or twist seal ring when installing. 

(6) Install Seal Protector J-25508 in open end of 
ube. Push protector in until shoulder of protector seats 
wainst end of tube. 

(7) Insert rack through seal protector and into tube 
fig. 2K-85). 


SAUTION: Do not remove the seal protector until the 
ack piston is well within tube bore. 


(8) Push rack into tube as far as possible so rack 
iston will start inner rack seal into seal seat at end of 
ube. 

(9) Bottom inner rack seal in tube seat using rack 
iston as seal driver. Grasp rack firmly, keep rack level, 
nd use a sliding motion to bottom seal. 

(10) Install upper pinion bushing with chamfered 
ide facing downward and start pinion shaft seal (with 
eal lip facing bore) into seat in housing (fig. 2K-86). 
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Fig. 2K-84 Rack Piston Seal Ring Installation 
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Fig. 2K-85 Steering Rack Installation 


(11) Place support washer on top of pinion shaft seal 
(fig. 2K-87). 

(12) Using 1-1/4 socket, extension, and hammer, tap 
lightly on support washer until pinion shaft seal and 
support washer are fully seated in housing (fig. 2K-88). 


(13) Lubricate pinion shaft thrust bearing and thrust 
bearing races with petroleum jelly and install on pinion 
shaft. Assembly sequence is race—bearing—race. Use 
enough petroleum jelly to retain parts on pinion during 
installation. 


CAUTION: Perform the following three steps accu- 
rately and in sequence to be sure steering rack and 
pinion shaft are centered correctly. 


(14) Center steering rack in tube and housing. Posi- 
tion rack teeth parallel to housing bore and position end 
of rack 4 inches (10.1 cm) from machined inner face of 
housing (fig. 2K-89). 

(15) Install pinion shaft in housing bore with pinion 
shaft drive pin located between 8 and 4 o’clock position 
(fig. 2K-90). 
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Fig. 2K-87 Support Washer Installation 


(16) Push pinion shaft downward until it bottoms in 
housing. 

(17) Center steering rack to 4 inch (10.1 cm) setting 
(fig. 2K-90). With rack centered, pinion shaft drive pin 
should now be located at 12 o'clock position (fig. 2K-90). 
If drive pin position is incorrect (e.g., 11 or 1 o’clock 
position), remove pinion shaft and start again at step 
(14). 

(18) Assemble valve body and stub shaft as follows. 

(a) If valve body O-rings and teflon rings were 
removed, install replacement O-rings in oil ring grooves 
and lubricate them with power steering fluid. 

(b) Lubricate teflon seal rings with power steer- 
ing fluid and install over O-rings. 


NOTE: The teflon rings may appear to be distorted, 
but heat generated by the power steering fluid during 
gear operation will straighten them. 





. * 
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Fig. 2K-88 Seating Support Washer and Pinion Shaft Seal 









MEASURE FROM 
INNER FACE OF 
HOUSING TO END 
OF RACK 


INSTALL PINION 
WITH DRIVE PIN 
BETWEEN 3 AND 

4 O'CLOCK POSITION 


TS, 


A50384 


Fig. 2K-90 Centering Pinion Shaft 


(c) Lubricate spool valve damper O-ring with 
power steering fluid and install over spool valve (fig. 2K- 
79). 

(d) Lubricate spool valve and valve body with 
power steering fluid and slide spool valve into valve 
body. Rotate spool valve while pushing it into valve 
body. Push spool valve on through valve body until shaft 
pin hole is visible from opposite end (spool valve flush 
with stub shaft cap end of valve body). 

(e) Lubricate stub shaft assembly with power 
steering fluid and carefully insert shaft in spool valve. 
Install stub shaft until shaft pin can be inserted in spool 
valve (fig. 2K-78). 

(f) Align notch in shaft cap with pin in valve 
body and press spool valve and shaft assembly into valve 
body (fig. 2K-91). 


CAUTION: Be sure that the stub shaft cap-notch is 
mated with the valve body pin before installing the 
valve body in the housing. 








SLOT TO INDEX WITHE 
9 PIN IN VALVE BODY 





nazi ©, 
Fig. 2K-91 Installing Stub Shaft In Valve Body 


(19) Align notch in valve body with locating drive in 
inion shaft and install valve body in housing. Be sure 
rive lugs on pinion shaft are engaged in slots in stub 
shaft cap. When valve body is correctly installed, fluid 
eturn hole in housing will be exposed (fig. 2K-93). If 
ole is not visible, pinion shaft is not seated, spool valve 
ocating pins are misaligned or valve body stub shaft 
ocating pins are misaligned. 


CAUTION: Do not press on the stub shaft to seat the 
alve body. Press directly on the valve body only using 
humbs. 


(20) Assemble adjuster plug components as follows: 
(a) Install needle bearing using Tool J-6221. In- 
stall bearing on tool with bearing manufacturer’s identi- 
fication number facing tool. Position bearing and tool in 
adjuster plug bore and drive bearing into plug until tool 
bottoms (fig. 2K-76). 
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Fig. 2K-92 Valve Body Installation 


(b) Lubricate stub shaft oil seal with petroleum 
jelly and install seal using Tool J-21554. Install seal far 
enough to allow clearance for dust seal and retaining 
ring (fig. 2K-93). 

(c) Lubricate dust seal with petroleum jelly and 
install seal in adjuster plug with seal manufacturer’s 
identification number facing outward. 

(d) Install retaining snap ring using Snap Ring 
Plier Tool J-4245. Be sure ring is properly seated. 

(e) Lubricate O-ring seal with petroleum jelly 
and install in groove of adjuster plug. 

(f) Assemble large diameter thrust bearing 
race, thrust bearing, small diameter bearing race, and 
spacer on plug. Press bearing retainer into needle bear- 
ing bore using a brass or wooden driver. Radial location 
of retainer dimples is unimportant, but do not damage 
them during installation (fig. 2K-94). 


(21) Install adjuster plug in housing using Spanner 
Tool J-7624. Tighten plug until completely seated. 


(22) Adjust worm bearing preload as follows: 

(a) Using spanner hole in adjuster plug for ref- 
erence, mark plug and housing (fig. 2K-95). 

(b) Measure back (counterclockwise) 3/16 to 1/4 
inch (4.7 to 6.3 mm) and remark housing (fig. 2K-96). 

(c) Back adjuster plug off to second mark (fig. 
2K-97). 

(d) Install adjuster plug locknut and tighten to 
85 foot-pounds torque (115.2 Nm). 


CAUTION: Be sure the adjuster plug does not move as 
the locknut is tightened. 
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Fig. 2K-94 Adjuster Plug Bearing Retainer Installation 


(23) Install Seal Protector J-25509 over rack threads 
(fig. 2K-98). 

(24) Lubricate inner bulkhead with power steering 
fluid and slide bulkhead over seal protector and onto 
rack (fig. 2K-98). Be sure small diameter end of inner 
bulkhead is facing tube bore. 


A50387 


= AS50388 





Fig. 2K-96 Remarking Housing 


(25) Install O-ring on outer bulkhead. 

(26) Lubricate outer bulkhead and seals with power 
steering fluid and slide bulkhead over seal protector and 
onto rack (fig. 2K-97). 

(27) Seat outer and inner bulkhead assembly in tube 
by tapping on outer bulkhead with brass drift. 

(28) Install bulkhead retaining ring. Opening in ring 
must be 1/4 inch (6.3 mm) away from access hole in tube 
(fig. 2K-67). 

(29) Loosen vise, turn steering gear over and 
remount gear in vise. 

(30) Fill housing bore with EP-type, waterproof, lith- 
ium base chassis lubricant but do not overfill. 





Fig. 2K-97 Backing Off Adjuster Plug 


(31) Install preload spring in housing with center 
hump of spring contacting side of housing bore (fig. 2K- 
99). End of spring must enter upper pinion bushing. 
Allow approximately 1/4 inch (6.8 mm) of spring to 
extend past edge of housing. 





TOOL J-25509 
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Fig. 2K-98 Bulkhead Assembly Installation 


(82) Using needlenose pliers, hold preload spring 
against housing bore and install lower pinion bushing. 
Chamfered end of bushing faces inward and toward 
pinion shaft and flat end faces out (fig. 2K-100). Lightly 
tap bushing and spring until both are seated in housing. 

(33) Install contraction plug in housing and seat plug 
using brass drift or suitable size socket. 

(34) Install mounting clamp and grommet on tube. 
Position clamp according to alignment marks made at 
disassembly. ; 

(35) Install shock dampener rings on each end of 
steering rack with open end of each ring facing outward. 
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Fig. 2K-99 Preload Spring Installation 
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Fig. 2K-100 Lower Pinion Bushing Installation 


(36) Install jamnuts on rack. Thread jamnuts com- 
pletely onto rack. 

(37) Apply liberal quantity of waterproof, EP-type 
lithium base chassis lubricant to all inner tie rod assem- 
bly wear surfaces. Pack tie rod housings with same 
lubricant. 

(38) Install ball seat springs in ends of rack and 
install ball seats on springs. 

(39) Assemble and install tie rod housings and inner 
tie rods on steering rack. 

(40) Hand tighten inner tie rod housings while rock- 
ing inner tie rods to prevent grease lock. 

(41) Back tie rod housings off 1/8 turn. 

(42) Tighten tie rod housing setscrews to 9 foot- 
pounds (12.2 Nm) torque. 
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GENERAL 


A constant displacement, vane-type power steering 
pump is used on AMC cars equipped with power assist 
steering. The pump housing and internal parts are com- 
bined with the reservoir to form a single assembly. 
When in operation, all pump components function while 
submerged in power steering fluid (fig. 2K-104). 


The reservoir is sealed against the pump housing, and 
the pump shaft and pump face are exposed. The pump 
shaft is supported in the housing by a bushing. The 
bushing and a shaft seal are installed in the front of the 
housing (fig. 2K-104). 


The pump ring, rotor, vanes, and plates are contained 
in the pump cavity. The flow control valve and pressure 
relief spring are located in a bore machined into the 
pump housing (fig. 2K-104). 
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Fig. 2K-104 Power Steering Pump (All Models) 


The pump reservoir is for fluid storage. It receives and 
directs the return fluid back to the makeup passage in 
the pump. 

The pump shaft is fitted with a pulley which is 
pressed onto the shaft and is belt-driven from the crank- 
shaft. The pump rotor is splined to the pump shaft and 
secured with a retaining ring. The shaft is centrally 
located within the ring and between the thrust and 
pressure plates. The ten rotor vanes are mounted in 
radial slots machined in the rotor (fig. 2K-105). 


Operation 


As the pump shaft turns the rotor, the vane tips 
follow the inner cam surface of the pump ring and move 
out-and-in twice each revolution. This produces a com- 
plete pumping cycle in every 180 degrees of rotation. As 
the vane tips move outward, fluid is drawn into the 
intervane spaces through intake ports in the pressure 
and thrust plates. Fluid is discharged from the pump 
ring as the vane tips move inward. High-pressure fluid 
flows into the discharge cavity through two open ports 
in the pressure plate, and through two blind ports in the 
thrust plate. The ports are connected by crossover holes 
in the pump ring. Part of this fluid is circulated through 
the central port system in the pressure plate forcing the 
vanes to follow the pump ring cam surface. The ring- 
rotor leakage fluid is used for bushing lubrication. 

It is desirable to limit the temperature rise of the 
fluid. This is done by flow controlling. The steering gear 
control valve is an open-center rotary valve. When this 
valve is in the straight-ahead position, fluid flows back 
to the pump reservoir without traveling through the 
power cylinder. When flow exceeds predetermined sys- 
tem requirements, fluid is bypassed within the pump by 
the flow control valve (fig. 2K-104). 


When the steering gear valve is actuated in either 
direction to the point of cutoff, the flow of fluid from the 
pump is blocked. This condition occurs when the front 
wheels contact the wheel stops, or when wheel move- 
ment is otherwise blocked by a curb, deep sand, or mud. 
The pump is equipped with a pressure relief valve. The 
relief valve is contained inside the flow control valve 
plunger. When pressure exceeds a_ predetermined 
amount, greater than maximum system requirements, 
the pressure relief valve opens allowing a small amount 
of fluid to flow into the pressure relief bypass orifice. 
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Fig. 2K-105 Pump and Rotor Vanes 


Fluid passing through this orifice causes a pressure drop 
through the orifice, resulting in a lower pressure on the 
bottom end of the control valve. 

This pressure imbalance causes the valve to compress 
the spring allowing most of the fluid to flow into the 
pressure relief orifice. 


LEAK INSPECTION AND DIAGNOSIS 


The location and source of fluid leaks should always 
be determined before attempting repair. Because an in- 
accurate diagnosis can result in ineffective repair, a 
proper inspection procedure is necessary. Refer to figure 
2K-106, View A and View B for the most common pump 
leak sources. 


Leak Inspection Procedure 


(1) Raise and support car. 
(2) Wipe leakage area dry. 


(3) Check for overfilled reservoir. If overfull, drain 
fluid from reservoir to correct level. 


(4) Check for aerated fluid (full of bubbles and 
milky in color). Aerated fluid can cause overflow from 
reservoir and be mistaken for leak. 


(5) Check and tighten all hose connections and 
union fittings at pump and gear. Do not exceed 30 foot- 
pounds (55.5 Nm) torque at any fitting. 


(6) Start engine. Have helper turn steering wheel to 
left and right several times while locating exact source 
of leak. Contact stops in each direction. Stop engine 
when leak source is determined. 


Leak Diagnosis 


(a) If leak occurred between pump union fitting 
and hose fitting, tighten or replace union fitting and 
hose. 


(b) If leak occurred between pump union fitting 
and pump body, replace both union O-rings. 


(c) If leak occurred between reservoir and 
pump body, replace reservoir O-ring seal. 


(d) If leak occurred between pump shaft and 
seal, replace seal. Also check pump shaft seal contact 
area for nicks, gouges, burrs, or pitting, all of which can 
damage seal. 


(e) If leak is caused by reservoir overflow due to 
overfill condition, drain fluid to correct level. If fluid is 
aerated, check for overfill condition, or air getting into 
fluid through hose connection or reservoir seal, or check 
for sticking flow control valve. 


HYDRAULIC PRESSURE TEST 


The power steering system hydraulic pressure test is 
performed using Test Gauge Set J-21567 (fig. 2K-107). 
When performimg a pressure test, refer to the Hydrau- 
lic Pressure Test Procedure charts. These charts outline 
the sequence of steps required for test gauge connection, 
pressure test procedure, and system diagnosis. 

The test set gauge and valve assembly have 1/4 pipe 
threads at each end. Any combination of hose fittings is 
acceptable for gauge connection at the pump or gear, 
whichever is most convenient. However, the gauge 
must, at all times, be connected in the pump pressure 
line circuit only. Refer to the Hydraulic Pressure Test 
Procedure charts and figures 2K-107 and 2K-108. 


Test Procedure 


(1) Check and adjust pump belt tension as 
necessary. 


(2) Position drip pan beneath engine. 


(8) Disconnect power steering pump pressure hose 
at pump, or at steering gear (whichever is most conven- 
ient). Keep hose end raised to prevent fluid loss. 


(4) Connect pump pressure hose to Test Gauge J- 
21567. 


(5) Connect test gauge hose to power steering pump 
or steering gear (fig. 2K-108). 


CAUTION: Be sure the test gauge is connected into the 
pressure line circuit between pump and gear. 


2K-66 POWER STEERING GEAR AND PUMP 


Condition 


CHIRP NOISE IN 
STEERING PUMP 


BELT SQUEAL 
(PARTICULARLY 
NOTICEABLE AT 
FULL WHEEL 
TRAVEL AND STAND 
STILL PARKING) 


GROWL NOISE IN 
STEERING PUMP 


GROWL NOISE IN 
STEERING PUMP 
(PARTICULARLY 
NOTICEABLE AT 
STAND STILL 
PARKING) 


GROAN NOISE IN 
STEERING PUMP 


RATTLE NOISE IN 
STEERING PUMP 


SWISH NOISE IN 


STEERING PUMP 


WHINE NOISE IN 
STEERING PUMP 


HARD STEERING OR 
LACK OF ASSIST 


Possible Cause 


(1) 


(1) 


(1) 


(1) 


(2) 


(1) 


(2) 


(1) 


(2) 


(1) 


(1) 


(1) 
(2) 


Service Diagnosis 


Loose belt 


Loose belt 


Excessive back pressure in hoses or 
steering gear caused by restriction 


Scored pressure plates, thrust plate 
or rotor 


Extreme wear of cam ring 


Low oil level 


Air in the oil. Poor pressure hose 
connection 


Vanes not installed properly 


Vanes sticking in rotor slots 
Defective flow control valve. 
Pump shaft bearing scored 


Loose pump belt 


Low oil level in reservoir 


NOTE: Low oil level will also result in 
excessive pump noise 


(3) 


(4) 


(5) 


Steering gear to column misalign- 
ment 


Lower coupling flange rubbing 
against steering gear adjuster 
plug 


Tires not properly inflated 


(1) 


(1) 


(1) 


(1) 


(2) 


(1) 


(2) 


(1) 


(2) 


(1) 


(5) 


Correction 


Adjust belt tension to specification 


Adjust belt tension to specification 


Locate restriction and correct. Re- 
place part if necessary 


Replace parts and flush system 


Replace parts 


Fill reservoir to proper level 
Tighten connector to specified 
torque. Bleed system by operating 
steering from right to left - full 
turn 

Install properly 

Free up by removing burrs, varnish, 


or dirt 


Replace part 


Replace housing and shaft. Flush 
system 
Adjust belt tension to specification 


Fill to proper level. If excessively 
low, check all lines and joints for 


evidence of external leakage. Tight- 


en loose connectors. 


Align steering column 


Loosen pinch bolt and assemble 
properly 


Inflate to recommended pressure 
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Condition 


FOAMING MILKY 
POWER STEERING 
FLUID, LOW FLUID 
LEVEL AND 
POSSIBLE LOW 
PRESSURE 


LOW PUMP 
PRESSURE 


MOMENTARY 
INCREASE IN EFFORT 
WHEN TURNING 
WHEEL FAST TO 
RIGHT OR LEFT 


STEERING WHEEL 
SURGES OR JERKS 
WHEN TURNING WITH 
ENGINE RUNNING 
ESPECIALLY DURING 
PARKING 


EXCESSIVE WHEEL 
KICKBACK OR LOOSE 
STEERING 


Possible Cause 
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Service Diagnosis (Continued) 


Further possible causes could be: 


(6) 
(7) 
(8) 
(9) 


(1) 


(2) 


(1) 


(2) 


(3) 


(1) 
(2) 
(3) 


(4) 


(5) 


(1) 


Sticking flow control valve 
Insufficient pump pressure output 
Excessive internal pump leakage 


Excessive internal gear leakage 


Air in the fluid, and loss of fluid 
due to internal pump leakage caus- 
ing overflow 


Flow control valve stuck or inoper- 
ative. 


Pressure plate not flat against cam 
ring 


Low oil level in pump. 


Pump belt slipping 


High internal leakage 


Low oil level 
Loose pump belt 


Steering linkage hitting engine oil 
pan at full turn 


Insufficient pump pressure 


Sticking flow control valve 


Air in system 


Correction 


In order to diagnose conditions such as 
listed in (6), (7), (8), (9) a pressure test 
of the entire power steering system is 
required. 


(1) 


(1) 


(2) 


(1) 
(2) 


(3) 


(1) 
(2) 
(3) 


(4) 


(5) 


(1) 


Check for leaks and correct. Bleed 
system. Extremely cold tempera- 
tures will cause system aeriation 
should the oil level be low. If oil 
level is correct and pump still 
foams, remove pump from vehicle 
and separate reservoir from body. 
Check welsh plug and body for 
cracks. If plug is loose or body is 
cracked, replace body 


Remove burrs or dirt or replace. 
Flush system. 


Correct 


Add power steering fluid as re- 
quired 


Tighten or replace belt 

Check pump pressure. (See pres- 
sure test) 

Fill as required 

Adjust tension to specification 
Correct clearance 

Check pump pressure. (See pres- 
sure test). Replace flow control 
valve if defective 

Inspect for varnish or damage, re- 


place if necessary 


Add oil to pump reservoir and bleed 
by operating steering. Check hose 
connectors for proper torque and 
adjust as required 
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Service Diagnosis (Continued) 


Condition 


LOW PUMP 
PRESSURE 


Scored pressure plate, thrust plate, (2) 
or rotor 


Vanes not installed properly (3) 


Vanes sticking in rotor slots (4) 


Cracked or broken thrust or pres- (5) 


sure plate 


(6) Open test gauge valve completely. Turn valve 
counterclockwise to open. 

(7) Fill pump reservoir with power steering fluid as 
necessary. 

(8) Operate engine until power steering fluid 
reaches normal operating temperature. 

(9) Record initial gauge pressure with valve open. 
Initial pressure should be 80 to 125 psi. If pressure is 200 
psi or more, check hoses for restrictions. 

(10) Close test gauge valve fully; then open it. Per- 
form this procedure three times and record highest pres- 
sure reading each time gauge valve is closed. 


CAUTION: Do not hold the test gauge valve closed for 
more than five seconds at a time as pump damage could 
occur. 


(11) If pressures are within 1100 to 1200 psi, and 
range of three readings are within 50 psi, pump is func- 
tioning within specifications. 

For example, if pressures are 1150-1160-1170 psi, ranges 
are within 50 psi allowable variance and pump operation 
is OK. 

If pressures recorded are high but do not repeat within 
50 psi, flow control valve is sticking. Remove and clean 
valve and remove any burrs with crocus cloth or fine grit 
hone. If system contains dirt, flush system. 


CAUTION: The power steering system is a closed sys- 
tem. Contamination of fluid in either the pump or gear 
will be circulated into the other unit. If the system is 
exceptionally dirty, the pump and gear must be dis- 
assembled and cleaned and all hoses removed and 
flushed. 


(12) If pump performance is within specifications 
with valve open, turn steering wheel to left and right 
stops and record highest pressure. Compare readings 
with maximum pump output. If pump output cannot be 
repeated at either side of gear, gear is leaking internally 
and must be disassembled and repaired. 


Possible Cause 


Extreme wear of cam ring (1) 





Correction 
Replace parts. Flush system. 


Replace parts. Flush system 


Install properly 


Freeup by removing burrs, varnish, 
or dirt 


Replace part 
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CAUTION: Do not hold the steering wheel against the 
stops for more than five seconds at a time as pump 
damage may occur. 


(18) Stop engine and remove test gauge. 

(14) Connect pressure hose to pump (or gear). 

(15) Make necessary repairs and correct fluid level. 
(16) Remove drip pan. 


ON-CAR SERVICE 
Pump Drive Belt Adjustment 


Eight-Cylinder Engine 


(1) Loosen air pump drive belt. 

(2) Loosen two power steering pump mounting stud 
attaching nuts located at rear of pump mounting 
bracket. 

(8) Inspect condition of drive belt and pump pulley. 
Replace belt if cracked, frayed, or torn. Replace pulley if 
bent, cracked, has rough V-groove, or is loose on pump 
shaft. 

(4) Install ratchet handle on power steering pump 
adjusting bracket, pull drive belt taut, and tighten 
mounting stud nuts. 

(5) Check belt tension using Gauge J-23600 and ad- 
just belt tension as necessary (fig. 2K-109). 

With used belt, set tension at 90 to 115 pounds (122.0 to 
155.9 Nm). With new belt, set tension at 125 to 155 
pounds (169.4 to 210.1 Nm). 

(6) Tighten power steering pump mounting stud at- 
taching nuts to 30 foot-pounds (40.6 Nm) torque. 

(7) Adjust air pump drive belt. Check tension with 
Gauge J-23600 and adjust if necessary. 

With used belt, set tension at 40 to 60 pounds (54.2 to 
81.3 Nm) with new or used belt. 

(8) Tighten air pump bracket bolt to 30 foot-pounds 
(40.6 Nm) torque. Tighten air pump adjusting bolt to 20 
foot-pounds (27.1 Nm) torque. 
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PUMP LEAK POINTS AND CORRECTIVE ACTION 











Corrective Action 





















If leak persists after tightening fitting nut to 

specified torque: 

a. Loosen nut and rotate tubing to reseat. 
Tighten nut again and recheck. If leak persists, 
replace connector seats and hose. 

b. Remove hose and check sealing face for cracks. 
If flare is cracked, replace hose. If not cracked, 
replace connector seats. 

c. Replace brass connector seats and reface tube 
flare. Check threads in pump housing and on 
fitting nut. If nut threads are damaged, replace 
both housing and nut. 


Tighten fitting to specified torque. If leak persists, 
replace both “‘O”’ ring seals. 


Replace reservoir ““O”’ ring. 


Replace pump shaft seal. 
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Fig. 2K-106 Pump Leak Diagram (View A) 
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STEP SEQUENCE RESULT 


REMOVE AND CLEAN 
FLOW CONTROL VALVE 
REMOVE ANY BURRS 
WITH CROCUS CLOTH 
OR FINE HONE » 
FLUID CLEAN 
CHECK FLUID @x) (A) aD 



















CONDITION 


FLUID DIRTY DISASSEMBLE PUMP 
AND GEAR AND CLEAN. 
REASSEMBLE 





REPLACE FLOW 
CONTROL VALVE 








OK 


PRESSURES OK 








RECHECK 
PRESSURES 
(SEE STEP 4) 





PRESSURES 
LOW 


REPLACE ROTATING 


GROUP 


COMPARE PRESSURES- PRESSURE OK 
LEFT AND RIGHT. 
PRESSURE READING 
MUST BE SAME AS 
HIGH PRESSURE STEP 4 



















COPY HIGHEST PRESSURE 
FROM STEP 4 





6 


TURN STEERING WHEEL 

ALL THE WAY LEFT AND 

RIGHT. RECORD HIGHEST 
@” WITH VALVE OPEN 


PRESSURE AT EACH STOP 









PRESSURE 
NOT OK 



















DISASSEMBLE GEAR 
AND CHECK FOR 
INTERNAL LEAKS 
MOST LIKELY AREAS 
ARE CIRCLED 


> Oc 


RACK-PISTON 
SEALS AND RINGS 


RECHECK FLUID 
LEVEL ADD IF 
NECESSARY 


REPAIR LEAK 
AS NECESSARY 












ey 


VALVE BODY 
SEALS AND RINGS 





800848 


POWER STEERING GEAR AND PUMP = 2K-73 





TEST GAUGE 
AND HOSE 
J- 21567 


HOSE FROM 
STEERING GEAR 
CONNECTED TO 
TEST GAUGE 





te 


Fig. 2K-107 Test Gauge Set J-21567 


TEST GAUGE 
HOSE CONNECTED 
TO PUMP 


; , 
Fig. 2K-108 Test Gauge Hose Connected To Pump Pressure Outlet 


Six-Cylinder Engine 


(1) Loosen air pump drive belt, if equipped. 

(2) Loosen adjustment bolts attaching pump alumi- 
num mounting bracket to pump front and rear stamped 
steel adapter plates (fig. 2K-110). 


NOTE: The bolt that attaches the pump adapter 
bracket to the rear mounting plate is located behind a 
flange in the rear mounting plate. 


(3) Inspect condition of drive belt and pump pulley. 
Replace belt if cracked, frayed, or torn. Replace pulley if 
bent, cracked, has rough V-groove, or is loose on pump 
shaft. 


(4) Tighten belt using 1/2-inch (12.7 mm) drive rat- 
chet handle. Insert ratchet handle drive lug in square 
adjusting lug hole in rear half of adapter pump bracket 
(fig. 2K-111), pull belt taut and tighten adapter bracket- 
to-mounting plate bolts. 

(5) Check belt tension using Gauge J-23600 and 
readjust tension as necessary (fig. 2K-109). With used 
belt, set tension at 90 to 115 pounds (122.0 to 155.9 Nm). 
With new belt, set tension at 125 to 155 pounds (169.4 to 
210.1 Nm). 

(6) When belt tension is correct, tighten power 
steering pump to mounting bracket bolts to 30 foot- 
pounds (40.6 Nm) torque. 

(7) Adjust air pump drive belt, if equipped. Check 
tension with Gauge J-23600 and readjust if necessary. 
With used belt, set tension at 40 to 60 pounds (54.2 to 
81.3 Nm) with new or used belt. 

(8) Tighten air pump bracket bolt to 30 foot-pounds 
(40.6 Nm) torque. Tighten air pump adjusting bolt to 20 
foot-pounds (27.1 Nm) torque. 





Fig. 2K-109 Checking Belt Tension 


Four-Cylinder Engine 


(1) Loosen adjuster locknuts retaining pump pivot 
bracket to rear mounting bracket (fig. 2K-112). Lower 
adjuster locknut is accessible from underneath car. 


NOTE: Except for the adjuster locknuts, all of the 
pump mounting bolts are metric sizes. The adjuster 
locknuts are loosened and tightened using a 9/16 boz- 
end wrench having a 45° offset. 


(2) Insert square drive lug of ratchet handle in pivot 
bracket and move pump away from engine to tighten 
belt (fig. 2K-113). 
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. AIR PUMP 


LOOSEN LONG | 
ADJUSTING BOLT 





REAR ADAPTER PLATE | 


q 


LOOSEN. BOLT oh 


EUANGE IN as 


Fi. 2K-110 Adjustment Bolt Locaton—Six- = 


VIEW-B 


INSERT RATCHET 


IN ADJUSTING LUG | 
OF BRACKET 


Fig. 2K-111 Belt Adjustment—Six-Cylinder 





ADJUSTER 
LOCKNUTS 





REAR MOUNTING 
BRACKET 


PIVOT BRACKET 
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Fig. 2K-112 Belt Adjustment Components—Four-Cylinder 


My. 6d PIVOT BRACKET 


REAR 
MOUNTING 
BRACKET 


MOUNTING 
BRACKET 
‘i 





Fig. 2K-113 Belt Adjustment—Four-Cylinder 
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(3) Tighten locknuts securely and check belt tension 
using Gauge J-23600. With used belt, tension should be 
90 to 115 pounds (122.0 to 155.9 Nm). With new belt, 
tension should be 125 to 155 pounds (169.4 to 210.1 Nm). 

(4) Readjust belt tension as necessary and tighten 
locknuts to 28 foot-pounds (37.9 Nm) torque. 


Pump Shaft Seal and Pump Pulley Replacement 


NOTE: On cars equipped with six-cylinder engines, the 
power steering pump must be removed in order to re- 
place the shaft seal or pump pulley. Replacement pro- 
cedures for the seal and pulley are outlined in the 
following procedure: 


(1) Position drip pan under power steering pump. 

(2) Remove air pump drive belt, if equipped. 

(3) On eight-cylinder models loosen pump mounting 
stud nuts (at rear of pump mounting bracket), move 
pump toward engine and remove belt. 

(4) On four-cylinder models, loosen adjuster lock- 
nuts, move pump toward engine and remove belt. 

(5) Remove pump pulley using Remover Tool J- 
25034 (fig. 2K-114). 





Fig. 2K-114 Pump Pulley Removal 


(6) Install seal Remover Tool J-8842 over pump 
shaft, thread tool into seal, and turn tool bolt to remove 
seal. 

(7) Lubricate replacement seal with power steering 
fluid and install seal using Installer Tool J-8841. 

(8) Install pulley using Installer Tool J-25033 (fig. 
2K-115). 

(9) Install pump belt. Adjust belt tension as out- 
lined under Power Steering Pump Drive Belt 
Adjustment. 

(10) Install air pump drive belt, if equipped. Adjust 
belt tension as outlined under Power Steering Pump 
Drive Belt Adjustment. 





TOOL 
J-25033 
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Fig. 2K-115 Pump Pulley Installation 


(11) Refill power steering pump reservoir. 

(12) Start engine and check for leaks. If leaks are not 
evident, stop engine and add fluid to reservoir if 
necessary. 

(13) Remove drip pan. 


Flow Control Valve Replacement 


(1) Position drip pan under engine. 

(2) Disconnect and cap pump pressure hose. 

(8) Remove pump union and union seal. 

(4) Using magnet, remove flow control valve and 
spring. 

(5) Insert replacement flow control valve in valve 
spring and install assembly in pump housing. 

(6) Install pump union and replacement seal and 
tighten union to 35 foot-pounds (47.4 Nm) torque. 

(7) Connect hose and tighten fitting to 35 foot- 
pounds (47.4 Nm) torque. 

(8) Refill reservoir, start engine, and check for 
leaks. If leaks are not evident, stop engine and remove 
drip pan. 


PUMP REMOVAL 


Eight-Cylinder Engine 


(1) Position drain pan under power steering pump. 

(2) Remove fuel vapor storage canister. 

(3) Disconnect both hoses at power steering pump. 
Cap hoses and pump fittings to prevent dirt entry and 
oil drainage. 

(4) Remove air pump belt adjusting strap and re- 
move air pump drive belt. 
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(5) Remove two power steering pump mounting 
stud nuts located at rear of two-piece pump mounting 
bracket and remove drive belt from pump pulley. 

(6) Remove bolts that attach air pump support 
strap to air pump and front half of power steering pump 
mounting bracket. 

(7) Remove nut from stud in water pump housing 
that supports front half of power steering pump 
bracket. 

(8) Remove power steering pump and front half of 
pump mounting bracket. 


Six-Cylinder Engine With A/C 


(1) Remove ambient air induction flexible hose. 

(2) Remove air pump belt adjusting bolt and pivot 
stud. 

(3) Remove air pump drive belt. 

(4) Loosen A/C compressor drive belt and slide belt 
off idler pulley. 

(5) Remove A/C compressor drive belt pulley and 
pulley bracket as assembly. 

(6) Remove power steering pump pivot bolt. 

(7) Remove bolt attaching lower edge of pump 
mounting bracket to engine block. 

(8) Remove pump adjusting bracket stud nuts. 

(9) Remove bolt attaching pump to rear mounting 
bracket. 

(10) Slide pump drive belt off pulley. 

(11) Pull pump and pump front mounting bracket 
assembly forward until bracket clears air pump pivot 
stud. 

(12) Remove air pump pivot stud and move pump 
aside. 

(13) Disconnect power steering pump hoses and re- 
move pump. 

(14) Position drain pan under power steering pump. 


Six-Cylinder Engine Less A/C 


(1) Remove air pump drive belt. 

(2) Remove air pump pivot stud nut. 

(3) Remove power steering pump adjusting stud 
nuts. 

(4) Remove power steering pump pivot bolt and re- 
move pump drive belt. 

(5) Disconnect power steering pump hoses. 

(6) Remove bolts attaching power steering pump 
bracket to engine and remove pump. 


Four-Cylinder Engine 


(1) Remove adjuster locknuts and lockwashers re- 
taining pump and pivot bracket to pump mounting 
bracket. Lower adjuster is accessible from underneath 
car. 


NOTE: Except for the adjuster locknuts, all of the 
pump mounting bolts are metric sizes. The adjuster 
locknuts are loosened and tightened using a 9/16 box- 
end wrench hawing a 45° offset. 


(2) Move pump toward engine and remove pump 
belt. 

(3) Loosen return hose clamp and slide clamp back 
along hose. 

(4) Pull pump forward and disconnect both hoses. 

(5) Remove bolts attaching pump front mounting 
bracket to rear mounting bracket and engine block. Re- 
move pump, pivot bracket, and front mounting bracket 
as assembly. 


PUMP INSTALLATION 


Eight-Cylinder Engine 


(1) Install front half of pump mounting bracket on 
locating stud on power steering pump and install pump 
and bracket. 

(2) Install lockwashers, nuts, and bolts that attach 
pump and mounting brackets to engine. Tighten pump 
mounting stud nuts finger-tight only. Tighten all other 
mounting bolts and nuts to 30 foot-pounds (40.6 Nm) 
torque. 

(3) Install air pump support and adjusting straps. 
Tighten adjusting strap bolt finger-tight only. Tighten 
other bolts to 30 foot-pounds (40.6 Nm) torque. 

(4) Remove caps from hoses and power steering 
pump fittings and connect hoses to pump. Tighten pres- 
sure hose to 35 foot-pounds (47.4 Nm) torque. 

(5) Fill pump with power steering fluid and bleed 
air from pump by rotating pump pulley counter- 
clockwise until bubbles cease to appear in fluid. 

(6) Install air pump and power steering pump drive 
belts and adjust tension as outlined under Power Steer- 
ing Pump Belt Adjustment. 

(7) Install fuel vapor storage canister. 

(8) Check pump operation as outlined under Fluid 
Level and Initial Operation. 

(9) Remove drain pan. 


Six-Cylinder Engine With A/C 


(1) Connect hoses to power steering pump. 

(2) Install air pump pivot stud and air pump. 

(3) Position power steering pump on engine block 
and install bolt attaching pump to rear mounting 
bracket. 

(4) Install power steering pump adjusting stud 
nuts. 

(5) Install power steering pump belt on pump 
pulley. 

(6) Install bolt attaching lower edge of power steer- 
ing pump mounting bracket to engine block. 

(7) Install power steering pump pivot bolt. 
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(8) Install A/C compressor drive belt pulley and 
bracket assembly. 
(9) Install drive belt on in compressor pulley. 

(10) Install drive belt on air pump pulley. 

(11) Install nut on air pump pivot stud. 

(12) Install air pump belt adjusting bolt. 

(13) Adjust all drive belts. Refer to Pump Drive Belt 
Adjustment for procedure and belt tension 
specifications. 

(14) Install ambient air induction flexible hose. 

(15) Fill power steering pump to correct level and 
bleed air from system. Refer to Fluid Level and Initial 
Operation. 

(16) Install front adapter plate and aluminum 
mounting bracket on power steering pump, if removed. 


Six-Cylinder Engine Less A/C 


(1) Position pump on engine and mounting bracket 
and install adjusting stud nuts. 

(2) Install bolts attaching pump mounting bracket 
to engine. 

(3) Connect hoses to pump. 

(4) Install pump pivot bolt and install pivot bolt 
nut. 

(5) Install air pump and power steering pump drive 
belts on pump pulleys. 


CAP 














MOUNTING RESERVOIR 


STUD 
RETAINING RING 


/rsessn PLATE 


UNION 
FITTING 







MOUNTING 
STUD 
END PLATE 


SPRING 


O-RING 


CONTROL 
VALVE 


PUMP RING 


SPRING 


(6) Fill power steering pump to correct level and 
bleed air from system. Refer to Fluid Level and Initial 
Operation. 


Four-Cylinder Engine 


(1) Position pump, front mounting bracket, and 
pivot bracket on rear mounting bracket and connect 
pressure and return hoses to pump. Tighten pressure 
hose fitting to 38 foot-pounds (51.5 Nm) torque. 

(2) Install front bracket-to-rear bracket bolts. 
Tighten bolts to 25 foot-pounds (33.9 Nm) torque. 
Tighten front bracket-to-engine block bolt to 16 foot- 
pounds (21.6 Nm) torque. 

(3) Slide return hose clamp into position and 
tighten hose clamp. 

(4) Install adjuster locknuts and lockwashers. 

(5) Adjust pump belt as outlined in Pump Drive 
Belt Adjustment. 


PUMP DISASSEMBLY 


(1) Remove pump mounting brackets as necessary. 

(2) Remove reservoir filler cap and drain oil from 
pump reservoir. 

(3) Reinstall reservoir filler cap and wash pump 
exterior in solvent to remove dirt. 


RETAINING RING 


VANE 
DOWEL PIN (2) 
THRUST PLATE 


STUD SEAL 


4 PUMP BODY 


PUMP SHAFT 





STUD SEAL 
O-RING 
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Fig. 2K-116 Power Steering Pump (Exploded View) 
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(4) Remove pump pulley using tool J-25034 (fig. 2K- 
114). 

(5) Clamp pump front hub in vise so pump shaft is 
pointing downward. Do not overtighten vise as bearing 
may be distorted. 

(6) Remove pump union and mounting studs and 
discard seals and O-rings (fig. 2K-116). 

(7) Remove reservoir by rocking it lightly back and 
forth to unseat O-ring. 

(8) Remove reservoir O-ring. 

(9) Remove mounting stud and union seals from 
counterbored spaces in housing and discard seals. 

(10) Remove end plate retaining ring. Insert small 
punch in 1/8-inch (8.1 mm) diameter hole in housing 
opposite flow control valve hole, compress retaining ring 
using punch, and remove ring by inserting screwdriver 
under ring and twisting screwdriver (fig. 2K-11. 
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Fig. 2K-117 End Plate Retaining Ring Removal 


(11) Remove end plate. If plate should stick, rock it 
lightly or tap it with plastic hammer to loosen. 

(12) Remove pump from vise. 

(13) Remove flow control valve and valve spring. 
Turn pump over and let valve and spring slide out of 
bore. 

(14) Tap end of pump shaft using plastic hammer 
untip pressure plate, pump ring, rotor assembly, and 
thrust plate can be removed as assembly (fig. 2K-118). 

(15) Remove snap ring from pump shaft and remove 
rotor and thrust plate from shaft. Do not drop rotor 
blades. 

(16) Remove end plate O-rings and shaft seal. Do not 
damage pump body bore. 


CLEANING AND INSPECTION 


Clean all metal parts in solvent. Air dry the parts or 
wipe them dry with a clean lint-free cloth. Inspect the 
flow control valve to be sure it slides freely in the pump 
body bore. If the valve sticks check for dirt or burrs. 
Burrs may be removed using crocus cloth. 





Fig. 2K-118 Pump Shaft Assembly Removal 


NOTE: The flow control valve is serviced as an assem- 
bly only and must not be disassembled. 


Check the capscrew in the end of the flow control 
valve for looseness. If loose, tighten the screw but be 
careful to avoid damaging machined surfaces. 

Inspect the pressure plate and pump plate surfaces for 
flatness and for being parallel with the pump ring. 
Check all parts for cracks and scoring. 


NOTE: A high polish is always present on the rotor 
pressure plate and thrust plate as a result of normal 
wear. Do not confuse this with scoring. 


Inspect all rotor vanes for free movement in the rotor 
slots and check the pump drive shaft for worn splines, 
cracks, or other defects. 


PUMP ASSEMBLY 


NOTE: Do not allow dirt to enter the pump during 
assembly. All parts must be clean and lubricated with 
power steering fluid. Install replacement seals, snap 
rings and O-rings only during assembly. Used, damaged, 
or worn seals will cause leaks, noise, and rapid wear 
after assembly. 


(1) Install pump shaft seal using tool J-8841 (fig. 
2K-119). 
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(2) Install pressure plate and install seal in third 
groove of pump body bore (fig. 2K-120). 

(8) Clamp pump body in vise with shaft end facing 
downward. Do not overtighten vise as bearing could be 
damaged. 

(4) Insert both dowel pins in thrust plate (fig. 2K- 
121). 

(5) Insert splined end of pump shaft through thrust 
plate and rotor and install snap ring on shaft. Open snap 
ring only enough to slide it over end of shaft (fig. 2K- 
122). Rotor must move freely on splines. 

(6) Install pump shaft assembly in pump body. Be 
sure dowel pins are properly engaged in. 

(7) Install pump ring on dowel pins with pump rota- 
tion arrow facing upward (fig. 2K-122 and 2K-123). 

(8) Install all 10 rotor vanes in rotor slots with 
rounded edges of vanes facing outward (fig. 2K-124). 

(9) Lubricate outside diameter and chamfered edge 
of pressure plate with petroleum jelly. 

(10) Install plate on dowel pins with plate spring 
groove facing upward. 

(11) Place large socket on top of pressure plate and 
press plate downward about 1/16 inch (1.5 mm) to seat 
plate. 

(12) Lubricate end plate -seal with petroleum jelly 
and install in second groove of pump body bore (fig. 2K- 
120). 


HOUSING 


UNION FITTING CORE PLUGS 


O-RING COUNTERBORE 
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Fig. 2K-120 Pump Housing 
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Fig. 2K-121 Pump Shaft Assembly Sequence 


(18) Install spring in center groove of pressure plate. 

(14) Lubricate end plate outside diameter with petro- 
leum jelly and install plate in pump body. 

(15) Press end plate downward and install end plate 
retaining ring (fig. 2K-125). 

(16) Install spring on hex-end of flow control valve. 

(17) Install flow control valve assembly in pump bore 
with hex-end of valve facing interior of bore (fig. 2K- 
116). 
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Fig. 2K-122 Pump Ring Dowel Hole Identification 





Fig. 2K-123 Pump Ring Installation 


(18) Install mounting stud seals and pump union seal 
in counterbored holes in pump body (fig. 2K-120). 


(19) Install reservoir O-ring on pump body. 


(20) Lubricate inner edge of reservoir with petro- 
leum jelly and position reservoir on pump body. Press 
reservoir downward to seat it on pump body. 


NOTE: When installing the reservoir, take care to 
avoid damaging the O-ring seal. While applying pres- 
sure to the reservoir to seat it, guide the seal into the 
seal grooves using a wooden or plastic tool. 


(21) Check alignment of mounting stud seals after 
seating reservoir. Realign seals if necessary. 


(22) Install mounting studs and tighten studs to 35 
foot-pounds (47.4 Nm) torque. 


(23) Install seal on pump union and install union in 
flow control valve bore. Tighten union to 35 foot-pounds 
(47.4 Nm) torque. 


(24) Install pump pulley using tool J-25033 (fig. 2K- 
115). 


FLUID LEVEL AND INITIAL OPERATION 


(1) Fill pump reservoir with power steering fluid. 


(2) Operate engine until fluid reaches normal oper- 
ating temperature of approximately 170°F (76.6°C). 


(3) Operate engine at curb idle speed and add fluid 
to reservoir until level is at COLD mark on dipstick. 


(4) Turn wheels to full left-turn position and add 
fluid to reservoir until level is at COLD mark on 
dipstick. 


(5) Bleed system by turning wheels to left and right 
without contacting steering stops. Maintain reservoir 
fluid level just above pump body. Aerated fluid will have 
a milky color. Continue to turn wheels to left and right 
until air is purged from fluid. 


(6) Return wheels to straight-ahead position and 
operate engine for additional 2-3 minutes then stop 
engine. 


(7) Road test car to verify proper operation of 
power steering system. 


(8) Recheck fluid level. After system has stabilized 
at operating temperature, fluid level should be at HOT 
mark on dipstick. Add fluid to reservoir as necessary. 








POWER STEERING GEAR AND PUMP 2K-81 
a TTI EET EE BSE ONE LEY eS I) TIS TT PL, ELEY RH LA A TZ 






*®) ROUNDED 
4 EDGES 
OF VANES 


OUTWARD 








2138 


Fig. 2K-126 Flow Control Valve and Spring Installation 





SPECIFICATIONS 


Pump Operating Specifications 


Pump Operating Pressure — PSI 


Co oo Pe a, | ee ee wee a 80-125 
TUGMING YS. wc SP cca, cas tren chi at ver Sai One Sauce, een ue, eee 400 
Full Stop 
Four andiSix-Gylinder “1. ‘18 © 0.0". Seer 1000-1100 
Bight-Cylinders «is. <acn cess Gpicee. cucia ee aa cate eee 1100-1200 
Bubricantsiand: Fiuidsi <n siapiee wits eee Use AMC power steering 


: Fluid, Dexron, or equivalent 
aRETAINER| 
q : s Initial Pounds Reset Pounds 





; f New Belt Used Belt 

Drive Belt Tension Specifications: 

Ain Conditioner %. ..orn 2 sees 125-155 90-115 
Air Pump 

(All except Six-Cylinder w/AC) ... 125-155 90-115 
Six-Cylinder w/AC (3/8-inch belt). . . 65-75 60-70 
i < a: ee ae nae He I ee a oon b < 125-155 90-115 
2 ie idler Puttey 2°? ALCO, Oa 125-155 90-115 
42137) Power SteeringPump............ 125-155 90-115 


Fig. 2K-125 Plate and Retaining Ring Installation 


2K-82 POWER STEERING GEAR AND PUMP 


Torque Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item, 


Metric (N-m) USA (ft.Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
Air Pumpilorsracket Mounting Stud Nut oo ci 3 aes es oce i sc ss cs We 27 20-30 20 15-22 
Air BUMPIStrapROlt: aime sc. eer nihp cae) GAMA a ORG Eas sai a cars 41 34-47 30 25-35 
AinPumprAciusting strap mtOurPUMpe wewcscee s canes) <ealhh evs atpis oMMenyne sic alrite 27 20-30 20 15-22 
Power: steering rose Fittings AtGEAN® fons cs ec we a ae Oe GIs a eo mee 34 27-41 25 20-30 
Power: steering Pump Adapter Bolt) 3... oe ee ee ee ny 31 24-38 246! 18-28 
Power Steering) Pump) Adjuster Kocknuts:. 5 0 cs es i ee ee el 38 32-44 28 24-32 
Power steering PUMP AGIUStING BOlth. tec. u cakmeibity GlGiswn tii G6 6 sev wee 48 41-54 35 30-40 
Power Steering Pump Front and Rear Bracket To Block Bolt .............. 45 38-52 33 28-38 
Power Steering Pump Front Bracket To Rear Bracket Bolt ............004 34 29-39 25 21-29 
Power Stearingirump Mounting Bolt \oens. sccepemsie Cleans OG 6 ae so we we 38 34-48 28 25-35 
POWenSteering/PUIMPIRIVOWGtUG: in Sal cae oss AEM Slt se ayn ne ww ROR 38 32-44 28 24-32 
Power Steering Pump Rear Bracket To Block Bolt (Front) ............... 45 38-52 33 28-38 
Power Steering Pump Rear Bracket To Block Bolt (Side) ..........0 0000s 22 19-25 16 14-18 
POWORSteGriInonRUIib ONION imei. ass ate ce nie su OMe AA core. cus. so on Sea 52 41-61 38 30-45 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
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GENERAL 


Two steering linkage designs are used in AMC cars. 
Gremlin, Concord, AMX and Matador models use the 
Ackerman system of articulated-type linkage to inter- 
connect the steering gear and front wheels. Pacer mod- 
als use a rack and pinion steering gear with integral 
linkage that connects steering gear and front wheels 
directly. 

The steering linkage provides a method for connecting 
the front wheels to the steering gear. Turning effort 
applied at the steering wheel is transmitted to the steer- 
ing gear where it is multiplied and transferred to the 
front wheels through the interconnecting linkage. 


STEERING LINKAGE—GREMLIN-CONCORD-AMX-MATADOR 


The Ackerman system of articulated linkage is used 
on these models. This is a parallogram design linkage 
having five main components: two adjustable tie rod 
assemblies, one center link, one pitman arm, and one 
idler arm (fig. 2L-1). 

All linkage components are connected by spring- 
loaded nonadjustable ball studs. Only the idler arm-to- 
bracket bushing and tie rod ball studs, which connect to 
the center link, have removable plugs for lubrication 
purposes. All other ball studs are permanently lubri- 
cated and sealed during manufacture. Refer to Chapter 
B for lubrication intervals. 

Each tie rod assembly consists of a tie rod, tie rod end, 
and adjusting tube and clamps. The threaded tube con- 
nects the tie rod and tie rod end which have left- and 
right-hand threads to allow toe-in adjustment. The tie 
rod end is connected to the steering arm and the tie rod 
is connected to the center link. Only the tie rod ball studs 
require lubrication. ; 

The pitman arm connects the steering gear to the 
linkage and also supports the left side of the linkage. It 


is splined to the steering gear pitman shaft and is con- 
nected to the center link by a ball stud. 

The idler arm supports the right side of the linkage. It 
is bolted to the frame side sill and is connected to the 
center link by a ball stud. On Matadors, the idler arm 
has a replaceable bushing. On all other models, the idler 
arm-to-bracket bushing has a removable plug for peri- 
odic lubrication. 

The center link connects the tie rod assemblies, pit- 
man arm, and idler arm together to form the steering 
linkage. 


Operation 


The steering linkage in the straight-ahead position is 
shown in Figure 2L-2. When the steering wheel is 
turned, the steering gear rotates the pitman arm which 
moves the center link to one side or the other. The center 
link then moves both tie rod assemblies which turn the 
front wheels on the pivoting knuckles (fig. 2L-8). 


Steering Linkage Service 


Tle Rod Ends 


(1) Raise and support front of car. 

(2) Remove cotter pin and retaining nut from tie 
rod end. 

(3) Loosen adjuster tube clamp bolts 

(4) Disconnect tie rod end using Remover Tool J- 
21628 on Gremlin, Concord, and AMX or Tool J-3295 on 
Matadors. 

(5) Remove tie rod end from adjuster tube. 

(6) Install replacement tie rod end in adjuster tube. 

(7) Insert tie rod end ball stud in steering gear arm 
and install retaining nut. Tighten nut to 35 foot-pounds 
(47.5 Nm) torque and install replacement cotter pin. Do 
not loosen nut to align nut slots with cotter pin in ball 
stud. 


2L-2 STEERING LINKAGE 
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Fig. 2L-2 Steering Linkage—Stralght-Ahead Position 


(8) Adjust toe-in as outlined under Toe-In Adjust- 
ment and tighten adjusting tube clamp bolts to 14 foot- 
pounds (18.4 Nm) torque. 

(9) Remove supports and lower car. 


Idler Arm and Bracket-—Gremiin-Concord-AMX 


NOTE: The idler arm and bracket used on these models 
is serviced as an assembly only. Do not attempt to dis- 
assemble these parts. 






TIE RODS 


STEERING 


ARM 4 
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Fig. 2L-3 Steering Linkage—Turn Position 


(1) Raise and support front of car. 

(2) Remove idler arm ball stud retaining nut and 
cotter pin and disconnect arm at center link using Re- 
mover Tool J-21628. 

(8) Remove bolts attaching idler arm bracket to 
frame side sill and remove idler arm. 

(4) Install replacement idler arm and bracket. In- 
stall and tighten bracket-to-frame side sill bolts to 50 
foot-pounds (67.8 Nm) torque. 











STEERING LINKAGE 2L-3 


(5) Insert idler arm ball stud in center link and 
1stall retaining nut. Tighten nut to 40 foot-pounds (54.3 
Im) torque. Do not loosen nut to align nut slots and 
otter pin hole in ball stud. 

(6) Remove supports and lower car. 


ler Arm Bushing—Matador 


(1) Raise and support front of car. 

(2) Remove idler arm-to-bracket retaining nut and 
otter pin. 

(3) Remove bolts attaching idler arm bracket to 
‘ame side sill and remove bracket, bushing washers, 
nd spacer. 

(4) Remove idler arm ball stud retaining nut and 
ytter pin and remove idler arm. 

(5) Press bushing out of idler arm using socket and 
‘bor press. 

(6) Install replacement bushing using 1-1/8 socket 
id arbor press. Place socket on bushing flange and 
‘ess bushing into arm until clearance between bushing 
ange and surface of arm is 0.070 inch (1.7780 mm) (fig. 
4-4), 

(7) Assemble idler arm and bracket. Hand-tighten 
ler arm-to-bracket retaining nut only. 

(8) Insert idler arm ball stud in center link. Hand- 
ghten ball stud retaining nut only. 

(9) Align bracket with mounting bolt holes in frame 
de sill and install mounting bolts. Tighten bolts to 50 
ot-pounds (67.8 Nm) torque. 

(10) Tighten idler arm-to-bracket retaining nut to 55 
ot-pounds (74.6 Nm) torque. 

(11) Tighten idler arm ball stud retaining nut to 40 
ot-pounds (54.38 Nm) torque and install replacement 
tter pin. Do not loosen nut to align nut slots with 
tter pin hole in ball stud. 

(12) Remove supports and lower car. 
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Fig. 2L-4 Idler Arm and Bushing—Matador 


man Arm 


(1) Raise and support front of car. 

(2) Remove pitman arm nut and remove pitman 
‘m from steering gear pitman shaft using Remover 
001 J-5566-04. Mark position of arm for assembly align- 
ent reference. 


(3) Remove pitman arm ball stud retaining nut and 
cotter pin and remove pitman arm. 

(4) Install replacement pitman arm on steering gear 
pitman shaft and insert pitman arm ball stud in center 
link. 

(5) Install pitman arm nut. Tighten nut to 115 foot- 
pounds (155.9 Nm) torque and stake nut to pitman shaft 
threads in one place to properly retain nut. 

(6) Tighten pitman arm ball stud nut to 40 foot- 
pounds (54.38 Nm) torque and install replacement cotter 
pin. Do not loosen nut to align nut slots with cotter pin 
hole in ball stud. 

(7) Remove supports and lower car. 


STEERING LINKAGE—PACER 


Pacer models have an integral-type steering linkage 
that provides a direct connection between steering gear 
and front wheels. 


The manual or power steering gear used on Pacer 
models is a rack and pinion design which combines the 
steering gear and linkage into one compact assembly 
(fig. 2L-5). 


The steering linkage consists of two inner. tie rod 
assemblies, two adjuster tube assemblies and two tie rod 
ends. The inner tie rods are attached to each end of the 
steering rack by tie rod housings. The adjuster tube 
assemblies attach the inner tie rods to the tie rod ends 
which are connected to the steering arms on the front 
suspension. 


A protective rubber boot, attached to the tube and 
inner tie rod with steel clamps, is used to cover and 
protect the inner tie rod assemblies from road splash 
and debris. The function of the breather tube, which is 
connected to each of the rubber boots, is to equalize the 
pressure within the boots during steering manuevers. 


The steering gear assembly is transverse mounted on 
the front crossmember. A flexible coupling, mounted on 
the pinion shaft, is used to connect the pinion shaft to 
the intermediate steering shaft, which is attached to the 
steering shaft in the column. 


When the steering wheel is turned, the rotary motion 
of the pinion shaft is converted to linear travel of the 
steering rack by meshing of the helical pinion shaft 
teeth with the rack teeth. Since the steering arms are 
connected to the steering rack through the tie rod ends, 
rack movement is transferred directly to the steering 
arms and front wheels. 


Refer to the appropriate On-Car Service subsections 
in Chapter 2J—Manual Steering Gear, or Chapter 
2K—Power Steering Gear and Pump for service 
procedures. 


2L-4 STEERING LINKAGE 
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Fig. 2L-5 Steering Linkage—Pacer 





SPECIFICATIONS 
Steering Linkage Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 





: Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
Idler Arm Ball Stud-to-Center Link Retaining Nut — Gremlin-Concord-AMX-Matador 54 48-61 40 35-45 
Idler Arm and Bracket Ball Stud Retaining Nut — Gremlin-Concord-AMX ......- 54 48-61 40 35-45 
Idler Arm Bracket-to-Idler Arm Retaining Nut — Matador .-............. 75 48-95 55 35-70 
Idler Arm Bracket Mounting Bolts — Gremlin-Concord-AMX-Matador......... 68 48-81 50 35-60 
Tie Rod Adjusting Tube Clamp Bolt — Pacer ..... 2... 2.2... 0.0 eee eee 27 20-34 20 15-25 
*Pitman Arm Nut — Gremlin-Concord-AMX-Matador ................. 156 136-169 115 100-125 
Tie Rod Adjusting Tube Clamp Bolt — Gremlin-Concord-AMX-Matador ....... 19 16-22 14 12-16 
Tie Rod-to-Center Link Retaining Nut — Gremlin-Concord-AMX-Matador ..... . 54 48-61 40 35-45 
Tie Rod End Ball Stud Retaining Nut— Pacer ................00000% 68 61-81 50 45-60 
Tie Rod End Ball Stud Retaining Nut — Gremlin-Concord-AMX-Matador....... 48 38-52 35 28-38 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 
* The pitman arm nut must be staked to the pitman shaft threads in one place to properly retain the nut. 
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ENERAL 


Gremlin, Concord, AMX, and Matador models have an 
idependent coil spring-type front wheel suspension sys- 
2m. The suspension components at each front wheel 
ynsist of an upper and lower control arm, a steel coil 
ring, a shock absorber, a strut rod, a stabilizer bar 
ptional on six-cylinder models), a steering knuckle, a 
ering arm, and a steering spindle (fig. 2M-1). 

The upper control arms pivot on rubber bushings in- 
‘alled at each inner end of the arm. Pivot bolts installed 
irough the bushings are used to mount the arms on the 
heelhouse panel. 
he lower control arms pivot on a single rubber bushing 
stalled at the inboard end of the arm. Pivot bolts 
stalled through the bushings attach the arms to the 
ont crossmember. The pivot bolts have integral eccen- 
‘ic washers which control camber adjustment. 
he upper and lower control arms are connected to the 
ering knuckles by spherical-type ball joints riveted to 
1e Outerendofeacharm.  - 

Diagonally mounted strut rods connect each lower 
ontrol arm to the frame side sill. The rods control fore 


SHOCK UPPER 
ABSORBER SPRING 
CUSHION 








COIL 
SPRING 
UPPER 
BALL 
JOINT 
STRUT 
ROD 
— 
STEERING LOWER 
LOWER KNUCKLE BALL 
CONTROL PIN JOINT 
ARM 
STEERING 
ARM 
A41553 


Fig. 2M-1 Front Suspension—Gremiin-Concord-AMX-Matador 


2M-2 FRONT SUSPENSION 





and aft movement of the wheels. The forward end of the 
rod is attached to the outer end of the lower control arm 
and the threaded rear end of the rod is attached to a 
bracket on the frame side sill. Caster angle adjustments 
are performed by adjusting the locknuts attaching the 
threaded end of the rod to the side sill bracket. 

The front coil springs are mounted on top of the upper 
control arms. The spring upper end is positioned in a 
rubber cushioned seat in the wheelhouse panel. The 
spring lower end is positioned on a seat attached to the 
upper control arm. The coil springs control ride quality 
and maintain proper ride height. A plastic tag with the 
spring part number on it is attached to every coil spring. 

The shock absorbers are mounted inside the coil 
springs.The shock lower end is attached to the upper 
control arm spring seat and the upper end to a mounting 
bracket at the top of the wheelhouse panel. The shock 
absorbers provide constant damping control of wheel 
and spring movement to maintain ride quality and 
handling. 

The stabilizer bar is transverse-mounted on the frame 
side sills forward of the lower control arms. The bar is 
attached to the side sills with rubber bushings and 
clamps and is connected to the lower arms by steel links 
cushioned in rubber bushings at both ends. The stabili- 
zer bar reduces body sway by resisting independent 
motion of either side of the front suspension. The stabili- 
zer bar is optional on Gremlin models but is standard on 
all other models. 

Rubber jounce bumpers, attached to brackets on each 
side of the front crossmember, limit front suspension 
upward (jounce) travel. 

Front suspension components should be lubricated 
and inspected for wear at regular intervals. Refer to the 
Maintenance Schedule in Chapter B. 


FRONT WHEEL ALIGNMENT 


Front wheel alignment, or steering geometry, refers 
to the various angles assumed by the components which 
form the front wheel turning mechanism. 

There are three adjustable alignment angles on Grem- 
lin, Concord, AMX, and Matador models. These angles 
are caster, camber, and toe-in. 

Caster describes the forward or rearward tilt (from 
vertical) of the steering knuckle (fig. 2M-2). Tilting the 
top of the knuckle rearward provides positive caster. 
Tilting the top of the knuckle forward provides negative 
caster. Caster is a directional stability angle which en- 
ables the front wheels to return to a straight-ahead 
position after turns. 


Camber describes the inward or outward tilt of the 
wheel relative to the center of the car (fig. 2M-3). An 
inward tilt of the top of the wheel produces negative 
camber. An outward tilt produces positive camber. 
Camber greatly affects tire wear. Incorrect camber will 
cause abnormal wear on the tire outside or inside edge. 
Refer to Chapter 2G. 
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Fig. 2M-3 Camber 


Toe-in is a condition that exists when the measured 
distance at the front of each tire is less than the distance 
at the rear of the tires. When the distance at front is less 
than the rear, the tires are toed-in (fig. 2M-4). 

Toe-in compensates for normal steering play and 
causes the tires to roll in a straight-ahead manner. In- 
correct toe-in will wear the tires to a feathered edge. 
Refer to Chapter 2G. 


Turning radius is controlled by a steering stop, built 
into the steering arm. On turns, the stop contacts the 
strut rod to prevent wheel overtravel and (fig. 2M-5). 


NOTE: A small amount of grease should be applied to 
the stops periodically to prevent noise when the stops 
contact the strut rods during turn-and-stop maneuvers. 
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Fig. 2M-4 Toe-In 
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Fig. 2M-5 Steering Stop 


uspension Inspection 


Before performing a front wheel alignment, first de- 
rmine if an alignment is in fact necessary, and that 
ispension components are not worn to the point where 
djustment could not be maintained. A driver may think 
n alignment is required, however, diagnosis may reveal 
lat handling is normal or the problem is in another 
rea. To determine if an alignment is necessary, exam- 
e the tires for abnormal wear patterns. If the tires do 
ot exhibit abnormal wear road test the car and check 
r proper handling. If the tires are worn or the car 
andles incorrectly, the front end should be inspected 
nd theri checked for correct alignment. 





FRONT SUSPENSION 2M-3 


When diagnosing alignment problems and before 

checking alignment angles, check for the following: 

(1) All tires are inflated to recommended levels. 

(2) All tires are of the same construction and tread 
style. 

(3) Front tires have approximately the same tread 
wear. 

(4) Front wheel bearings are adjusted correctly. 

(5) Ball joints, tie rod ends, and steering rods are 
serviceable. 

(6) Control arm and strut rod bushings are 
serviceable. 

(7) Stabilizer bar is properly attached. 

(8) Shock absorbers operate properly. 

(9) Brakes are properly adjusted and not dragging. 


Alignment Check 


If some type of load is normally carried in the car, 
that load should remain in the car during alignment 
checks. 

After verifying the need for an alignment and all 
front suspension components are determined to be serv- 
iceable, check the alignment angles and adjust them as 
necessary with the tires at reduced load inflation pres- 
sures and with a full fuel tank. Refer to Adjusting Front 
Wheel Alignment. 

If the steering arms are bent, or it is suspected they 
were bent due to a collision, they should be replaced. 


Adjusting Front Wheel Alignment 


NOTE: Always follow the alignment equipment manu- 
facturers instructions explicity when performing an 
alignment check. 


(1) Refer to Front Wheel Alignment Specifications 
at end of this chapter before proceeding with 
adjustment. 

(2) Perform alignment adjustments in following or- 
der: camber, caster, toe-in. 

(3) Adjust camber by turning lower control arm 
inner pivot bolt eccentric. Tighten pivot bolt locknuts to 
110 foot-pounds (149.1 Nm) torque after completing 
camber adjustment (fig. 2M-6). 

(4) Adjust caster by loosening strut rod jamnut and 
turning rod adjusting nuts in or out to move lower 
control arm forward or rearward to obtain desired 
caster angle (fig. 2M-7). Tighten adjusting nuts to 65 
foot-pounds (88.1 Nm) torque and jamnut to 75 foot- 
pounds (101.6 Nm) torque when adjustment is 
completed. 


NOTE: The strut rods have right-hand threads as 
viewed from the rear of the car. Turning the adjusting 
nut one complete turn clockwise or counterclockwise 
will usually change the caster angle by approximately 
one half degree. 


2M-6 FRONT SUSPENSION 


(8) Place pry bar under tire to load ball joint and 
raise tire several times to seat gauge tool pin. 

(4) Pry tire upward to load ball joint and record 
gauge reading; then release tire to unload ball joint and 
record gauge reading. Perform this operation several 
times to ensure accuracy. 

(5) Difference between load/no-load readings repre- 
sents ball joint clearance. If clearance is more than 
(0.080-inch (2.03 mm), ball joint should be replaced. 


Upper Ball Joint—Using Dial Indicator or Wheel Runout Gauge 


NOTE: The front wheel bearing must be adjusted to 
specifications before performing this check. 


(1) Raise and support front of car. 

(2) Position dial indicator or wheel runout gauge at 
tire scrub bead so that tire in-and-out movement can be 
measured (fig. 2M-12). 

(8) Move upper portion of wheel and tire toward 
center of car and record gauge reading; Then move up- 
per portion of wheel and tire outward and again record 
gauge reading. Perform this operation several times to 
ensure accuracy. 

(4) Total travel (in both directions) must not exceed 
0.160 inch (4.06 mm). Ball joint should be replaced if 
travel exceeds specified limit. 


Fig. 2M-12 Checking Upper Ball Joint Using Runout Gauge 





Lower Ball Joint Inspection | 


(1) Raise and support front of car. 

(2) Move lower portion of wheel and tire alternately 
toward and away from center of car. Perform this oper- | 
ation several times. 

(3) Lower ball joint is spring-equipped and pre- 
loaded in its socket at all times to minimize looseness 
and compensate for wear. If lower joint exhibits notice- 
able lateral movement (shake), ball joint should be 
replaced. 


Ball Joint Replacement 


Upper Ball Joint 


(1) Install 2 x 4 x 5 inch (5.1 x 10.1 x 12.7 em) wood 
block on frame side sill and under upper control arm 
(fig. 2M-18). 








fAs1563) 


Fig. 2M-13 Installing Wood Block 


(2) Raise and support front of car. 
(3) Remove wheel, caliper, and rotor. Refer to Chap- 
ter 2F. 
(4) Remove ball stud cotter pin and retaining nut. 
(5) Install Ball Joint Remover Tool J-9656 and 
loosen ball stud in steering knuckle. Do not remove tool 
at this time (fig. 2M-14). 
(6) Place support stand under lower control arm. 
(7) Remove heads from ball joint attaching rivets 
using chisel or grinding tool. 
(8) Drive rivets out of ball joint and control arm 
using punch. 
(9) Disengage ball joint from control arm. 
(10) Remove tool J-9656 from ball joint stud and 
remove ball joint from steering knuckle. 
(11) Position replacement ball joint in control arm 
and align bolt holes. 


(12) Install ball joint attaching bolts (supplied in ball 
joint replacement kits) and tighten nuts to 25 foot- | 
pounds (83.9 Nm) torque. 
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Fig. 2M-9 Front Suspension Upper Control Arm Components— 
Gremlin-Concord-AMX-Matador 


(3) Position lower attaching studs through lower 
oring seat, and install lower grommets, flat washers, 
nd nuts. Tighten nuts to 15 foot-pounds (20.3 Nm) 
rque. 

(4) Install and tighten upper mounting bracket at- 
iching bolts to 20 foot-pounds (27.1 Nm) torque. 


ALL JOINTS 


Ball joints must be inspected and lubricated period- 
ally. Refer to the Maintenance Schedule in Chapter B 
rr recommended frequencies. 

Lubricate the ball joints with a lithium-base chassis 
rease using Lubricant Gun J-9670, or equivalent hand- 
serated equipment only. This type of lube gun is de- 
gned to deliver 6 to 8 psi only to avoid excessive pres- 
ire on the ball joint seals. Lubrication Gun J-9670 is 
lentified with blue tape. 

To lubricate the ball joints, first load the lube gun 
ith an AMC, or equivalent, lithium-base chassis lubri- 
int cartridge (AMC cartridge is identified with blue 
pe). Next, remove the ball joint lube plugs (fig. 2M-10). 
‘hen the plugs are removed, insert the lube gun nozzle 
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in the ball joint and apply lubricant as necessary. Be 
sure to reinstall the lube plugs when service operations 
are completed. 


Ball Joint Inspection 
Upper Ball Joint—Using Gauge J-21240 


(1) Raise and support front of car. 

(2) Remove upper ball joint lubrication plug and 
install Gauge J-21240. Thread knurled nut of gauge into 
lubrication plug hole (fig. 2M-11). 
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Fig. 2M-11 Checking Upper Ball Joint Using Clearance Gauge 
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(8) Install Spring Compressor Tool J-28474 through 
upper spring seat opening and seat compressor tool ball 
socket and support (fig. 2M-16). 

(4) Insert spring compressor tool lower attaching 
bolts through shock absorber mounting holes in lower 
spring seat. 

(5) Install spring compressor tool lower retainer 
and tighten retaining nuts to approximately 5 foot- 
pounds (6.7 Nm) torque (fig. 2M-17). 
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Fig. 2M-17 Lower Retainer Installation 


(6) Remove lower spring seat pivot bolt retaining , 
nuts. 

(7) Using ratchet handle, turn compressor tool com- 
pression nut clockwise until spring is compressed ap- 
proximately 1.00 inch (2.5 cm). 


CAUTION: Do not use an impact wrench to turn the 
compression nut. An impact wrench will place wnneces- 
sary stress on the compressor tool bolt threads which 
could result in thread damage or bolt breakage. 


(8) Raise front of car until control arms are free of 
lower spring seat. | 
(9) Support front of car using support stands. i 
(10) Remove wheel. | { 
(11) Pull lower spring seat away from car. { 
(12) Turn compression nut counterclockwise and 
guide lower spring seat out and over upper control arm. 
(18) Remove spring compressor tool and remove 
lower retainer, spring seat, and spring. 


Installation 


(1) Install spring compressor tool through upper 
spring seat opening and seat compressor tool ball socket 
and support (fig. 2M-16). 

(2) Install spring upper cushion on top coil of 
spring. Tape cushion in place to retain it. 

(8) Install spring in lower spring seat. 


NOTE: One side of the lower spring seat has a formed || 
shoulder to help locate the spring properly. Position the 
spring on the seat so the cut-off end of the spring bottom | 
coil seats against this shoulder (fig. 2M-18). If the spring 
seat was removed for service, be sure the shouldered end 
of the spring seat and cut-off end of the spring bottom 
coil are installed so they face the engine compartment. 


(4) Position spring in upper seat. 

(5) Align and install compressor tool lower attach- 
ing bolts through shock absorber mounting holes in 
lower spring seat. 

(6) Install spring compressor tool lower retainer 
and retaining nuts (fig. 2M-17). 
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Fig. 2M-18 Lower Spring Seat Position 





Fig. 2M-14 Upper Ball Joint Removal 


(18) Install steering knuckle and retaining nut on 
all joint stud. Tighten nut to 75 foot-pounds (101.6 Nm) 
que and install replacement cotter pin. 

(14) Install rotor, caliper and wheel. Refer to Chap- 
ir 2F. 

(15) Remove support stands and lower car. 

(16) Remove wood block. 

(17) Check and adjust front wheel alignment as 
acessary. 


wer Ball Joint 


(1) Install 2 x 4 x 5 inch (5.1 x 10.1 x 12.7 cm) wood 
lock on frame side sill and under upper control arm 
ig. 2M-18), 

(2) Raise and support front of car. 

(3) Remove wheel, caliper, and rotor. Refer to Chap- 
r 2F. 

(4) Disconnect strut rod at lower control arm. 

(5) Disconnect steering arm from steering knuckle. 

(6) Remove ball stud cotter pin and retaining nut. 

(7) Install Ball Joint Remover Tool J-9656 and 
osen ball stud in steering knuckle (fig. 2M-15). Do not 
move tool at this time. 

(8) Place support stand under lower control arm. 

(9) Remove heads from ball joint attaching rivets 
sing chisel or grinding tool. 

(10) Drive rivets out of ball joint and control arm 
sing punch. 

(11) Disengage ball joint from control arm. 

(12) Remove tool J-9656 from ball stud. 

(18) Remove ball joint from steering knuckle. 
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Fig. 2M-15 Lower Ball Joint Removal 


(14) Position replacement ball joint on control arm 
and align bolt holes. 

(15) Install but do not tighten attaching bolts sup- 
plied in replacement ball joint kit. 

(16) Attach strut rod to lower control arm. Tighten 
rod attaching bolts to 75 foot-pounds (101.6 Nm) torque. 

(17) Tighten ball joint attaching bolts to 25 foot- 
pounds (33.9 Nm) torque. 

(18) Apply chassis grease to steering stops. 

(19) Install ball joint stud in steering knuckle. 

(20) Install retaining nut on ball stud. Tighten nut to 
75 foot-pounds (101.6 Nm) torque and install replace- 
ment cotter pin. 

(21) Install steering arm on steering knuckle. 

(22) Install rotor, caliper, and wheel. Refer to Chap- 
ter 2F. 

(23) Remove support stands and lower car. 

(24) Remove wood block. 

(25) Check and adjust front wheel alignment if 
necessary. 


COIL SPRINGS 


Removal 


(1) Remove shock absorbers and mounting 
brackets. 

(2) Lubricate bolt threads of Spring Compressor 
Tool J-23474 with chassis grease. 
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(9) Remove control arm pivot bolts and remove arm 
from wheelhouse by tilting steering knuckle outward 
and backward. Take care not to damage brake hose. 

(10) Rotate control arm over disc brake rotor to ex- 
pose bushings. 

(11) Remove bushings using Bushing Remover and 
Installer Tool J-23474 (fig. 2M-20), 


(12) Install replacement bushings and retainer ring 
using Bushing Remover and Installer Tool J-23478. In- 
stall retainer ring on rear bushing only (fig. 2M-21). 

(13) Position control arm in wheelhouse panel and 
install inner pivot bolts. 


CAUTION: Do not tighten the pivot bolt nuts until the 
car weight is supported by the wheels. 


(14) Turn spring compressor tool compression nut 
counterclockwise and guide spring seat pivot retaining 
studs into control arm (fig. 2M-19). 









TOOL 
J-23473 






Fig. 2M-20 Upper Control Arm Bushing Removal 
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Fig. 2M-21 Upper Control Arm Bushing Installation 


(15) Install wheel. 

(16) Remove support stands and lower car. 

(17) Install and tighten lower spring seat pivot re- 
taining nuts to 35 foot-pounds (47.4 Nm) torque. 


(18) Tighten control arm inner pivot bolts to 80 foot- | 


pounds (108.4 Nm) torque. 
(19) Remove spring compressor tool. 
(20) Install shock absorber and mounting bracket. 
(21) Check and adjust front wheel alignment if 
necessary. 


LOWER CONTROL ARM 


Removal 


(1) Raise and support front of car. 

(2) Remove wheel, caliper, and rotor. Refer to Chap- 
ter 2F. 

(3) Disconnect steering arm from steering knuckle. 

(4) Remove lower ball joint stud cotter pin and re- 
taining nut. 

(5) Remove ball stud from steering knuckle using 
tool J-9656 (fig. 2M-15). 

(6) Disconnect stabilizer bar from control arm, if 
equipped. 

(7) Disconnect strut rod from control arm. 

(8) Remove inner pivot bolt and remove control arm 
from crossmember. 


Installation 


(1) Position control arm in crossmember and install 
inner pivot bolt (fig. 2M-22). 


CAUTION: Do not tighten the inner pivot bolt until 
the car weight is supported by the wheels as ride height 
may be affected. 


(2) Install steering knuckle and retaining nut on 
ball joint stud. Tighten nut to 75 foot-pounds (101.6 Nm) 
torque and install replacement cotter pin. 

(3) Connect strut rod to control arm. Tighten bolts 
to 75 foot-pounds (101.6 Nm) torque. 

(4) Connect stabilizer bar to control arm, if equip- 
ped. Tighten bolts to 7 foot-pounds (9.4 Nm) torque. 

(5) Connect steering arm to steering knuckle. 
Tighten bolts to 55 foot-pounds (74.5 Nm) torque. 

(6) Install rotor, caliper and wheel. Refer to Chap- 
ter 2F. 

(7) Place hydraulic jack under control arm. Raise 
jack to compress spring slightly and tighten control arm 
inner pivot bolt to 110 foot-pounds (149.1 Nm) torque. 

(8) Remove supports and lower car. 

(9) Check and adjust front wheel alignment if 
necessary. 








FRUNT OUOFENOIUN § CM-9 


SSA ei AS PES Ee ae a 2 A 7 a a A IE: 


(7) Align lower spring seat pivot so that retaining 
tuds will enter upper control arm when spring is in 
osition. Be sure spring. lower coil end is properly posi- 
ioned on seat. 

(8) Compress spring until lower spring seat pivot 
tuds can be aligned with holes in upper control arm. 

(9) Turn compression nut counterclockwise and 
arefully guide spring seat pivot bolts into control arm 
‘ig. 2M-19). 

(10) Install wheel. 

(11) Remove supports and lower car. 

(12) Install and tighten lower spring seat pivot re- 
aining nuts to 35 foot-pounds (47.4 Nm) torque. 

(13) Remove spring compressor tool. 

(14) Install shock absorber and mounting brackets. 





Fig. 2M-19 Aligning Spring Seat Pivot Bolts 


il Spring Identification 


The front coil springs used on AMC cars are individ- 
ally selected to be compatible with the weight and load 
quirements of each car. 

A plastic identification tag which has the spring part 
amber printed on it is attached to each coil spring. 
Thenever a spring must be replaced, refer to this part 
amber when ordering a replacement spring. 


PPER CONTROL ARM 


moval 


(1) Remove shock absorber and mounting bracket. 

(2) Insert Spring Compressor Tool J-23474 through 
pper spring seat opening and seat compressor tool ball 
cket and support (fig. 2M-16). 

(3) Insert compressor tool lower retainer attaching 
olts through shock absorber mounting holes in lower 
pring seat. 


(4) Install compressor tool lower retainer and 
tighten retaining nuts to approximately 5 foot-pounds 
(6.7 Nm) torque. 

(5) Remove lower spring seat pivot retaining nuts, 
and turn compressor tool compression nut clockwise 
until spring is compressed approximately 2 inches (5.08 
cm). 

(6) Raise and support front of car. 

(7) Remove wheel. 

(8) Remove upper ball joint stud cotter pin and re- 
taining nut. 

(9) Remove upper ball joint stud from steering 
knuckle using tool J-9656 (fig. 2M-14). 

(10) Remove control arm inner pivot bolts and con- 
trol arm from wheelhouse panel. 


Installation 


(1) Position control arm in wheelhouse panel and 
install inner pivot bolts. 


CAUTION: Do not tighten the pivot bolts until the car 
is resting on the wheels as ride height may be affected. 


(2) Install steering knuckle and retaining nut on 
ball joint stud. Tighten nut to 75 foot-pounds (101.6 Nm) 
torque and install replacement cotter pin. 

(3) Turn spring compressor tool compression nut 
counterclockwise and guide spring seat pivot studs into 
control arm (fig. 2M-19). 

(4) Install wheel. 

(5) Remove supports and lower car. 

(6) Install lower spring seat pivot retaining nuts 
and tighten to 35 foot-pounds (47.4 Nm) torque. 

(7) Tighten control arm inner pivot bolts to 80 foot- 
pounds (108.4 Nm) torque. 

(8) Remove spring compressor tool. 

(9) Install shock absorber and mounting bracket. 

(10) Check and adjust front wheel alignment and if 
necessary. 


Upper Control Arm Bushing Replacement 


(1) Remove shock absorber and mounting bracket. 

(2) Install Spring Compressor Tool J-23474 through 
upper spring seat opening (fig. 2M-16). 

(8) Install spring compressor tool lower attachment 
studs through shock absorber mounting holes in lower 
spring seat. 

(4) Install compressor tool lower retainer and 
tighten nuts to approximately 5 foot-pounds (6.7 Nm) 
torque. 

(5) Remove lower spring seat pivot retaining nuts. 

(6) Turn spring compressor tool compression nut 
clockwise until spring is compressed approximately 2 
inches (5.08 cm). 

(7) Raise and support front of car. 

(8) Remove wheel. 
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(6) Remove stabilizer bar from right side of car. 
Move steering linkage and left side wheel as necessary to 
provide removal clearance. 


(1) Install stabilizer bar. Manuever bar and steering 
linkage as necesssary to position bar. 

(2) Install stabilizer bar mounting clamps and 
clamp bolts. Do not tighten clamp bolts completely. 


(3) Install link bolts, grommets, spacer, retainers 
and link bolt nuts. 

(4) Tighten clamp bolts to 35 foot pounds (47.4 Nm) 
torque and tighten link bolt nuts to 7 foot-pounds (9.4 
Nm) torque. 

(5) Connect idler arm bracket to frame side sill and 
tighten bolts to 50 foot-pounds (67.7 Nm) torque. 

(6) Install wheel and tire. 

(7) Remove supports and lower car 


SPECIFICATIONS 


Front Alignment Specifications 


Series 


AMX 
Gremlin— Concord 
Matador 
Pacer 
All — Left 
All — Right 


Caster 


+ 3/8° 
+ 1/8° 0° 








All 








OK Range 

se tefe) 
ho 
Bee) 
+ Ae 

+ 1/8° to + 5/8° 
to + 1/2° 





1/8” 1/16" to 3/16” 











Turning Angle At Full Turn (Inside Wheel) 
Gremlin-AMX-Concord-Matador: 38° + 2° 


Pacer: 359 + 2° 
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Suspension Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Ball Joint: Stud (Nut eemeweeen otc OUP OM eo ky ws eels @ ae ens 


Caliper Anchor Plate Adapter Bolt (01-40) 
Front Crossmember to Sill Bolt/Nut 
Jounce Bumper to Sill Bolt 

Lower Control Arm Pivot Bolt 
Shock Absorber Nut 


Spindle to Anchor Plate Bolt 
Steering Arm Bolt 
Strut Rod to Bracket Jamnut 
Strut Rod to Bracket Nut 


Strut Rod Nut Bolt to Lower Control Arm 
Sway Bar Clamp to Sill Bolt 
Sway Bar Link to Lower Control Arm Nut 
Tie Rod Adjusting Sleeve Clamp Bolt Nut 
Upper Control Arm Inner Pivot Bolt 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


Shock Absorber Mounting Bracket Bolt ..............0000008 


Metric (N-m) USA (ft. Ibs.) 

Service In-Use Service In-Use 

Set-To Recheck Set-To Recheck 

Torque Torque Torque Torque 
salen a 102 81-122 75 60-90 
moka eae 75 68-88 55 50-65 
ee 88 min 75 min. 65 55 min. 
(aes 34 20-41 25 15-30 
ees 149 129-163 110 95-120 
erciue 11 7-19 8 5-14 
Pea} 14 27, 14-34 20 10-25 
ete TAS} 68-88 55 50-65 
3. ues TAS) 68-88 55 50-65 
La ee 102 68-88 75 50-65 
aah ait 88 75-109 65 55-80 
s eee 102 81-122 75 60-90 
oi soy 102 81-122 75 60-90 
ENE 34 20-41 25 15-30 
bige eed 10 7-14 7) 5-10 
«eee 16 14-20 12 10-15 
Rat San 108 95-122 80 70-90 


70357 
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Fig. 2M-22 Lower Control Arm Assembly 
Gremlin-Concord-AMX-Matador 


STEERING KNUCKLE AND SPINDLE 


femoval 


(1) Raise and support front of car. 

(2) Remove wheel, caliper, and rotor. Refer to Chap- 
er 2F. 

(3) Remove caliper anchor plate, adapter, steering 
spindle, and steering arm from knuckle. 

(4) Remove upper and lower ball joint stud cotter 
dins and retaining nuts. 

(5) Remove ball joint studs from steering knuckle 
din using tool J-9656 (fig. 2M-14). 


(1) Install steering knuckle and retaining nuts on 
yall joint studs. Tighten nuts to 75 foot-pounds (101.6 
Nm) torque and install replacement cotter pins. 

(2) Install steering arm, spindle, caliper anchor 
olate, and adapter. Tighten bolts to 55 foot-pounds (74.5 
Nm) torque. 

(3) Install rotor, caliper, and wheel. Refer to Chap- 
ter 2F. 

(4) Remove supports and lower car. 

(5) Check and adjust front wheel alignment if 
necessary. 


STRUT ROD AND BUSHING 


(1) Raise and support front of car. 
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(2) Remove jamnut and caster adjustment nut from 
strut rod. 

(8) Disconnect strut rod from lower control arm 
and remove rod, bushings, and washers. 

(4) On cars with one-piece bushing, lubricate re- 
placement bushing with soapy water and install using 
Bushing Remover and Installer Tool J-23473. Assemble 
strut rod, washers, bushings, and nuts and install as- 
sembly in bracket (fig. 2M-28). 

(5) On cars with two-piece bushing, assemble strut 
rod, washers, bushings and nuts and install assembly in 
bracket (fig. 2M-23). 

(6) Attach strut rod to control arm and tighten 
bolts to 75 foot-pounds (101.6 Nm) torque. 

(7) Tighten strut rod caster adjustment nuts to 65 
foot-pounds (88.1 Nm) torque and jamnuts to 75 foot- 
pounds (101.6 Nm) torque. 

(8) Remove supports and lower car. 

(9) Check front wheel alignment and correct as 
necessary. 
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STABILIZER BAR 
Removal 


(1) Raise and support front of car. 

(2) Remove right side wheel and tire. 

(3) Disconnect idler arm at frame side sill. Do not 
lose spacer used on one of the attaching bolts. 

(4) Remove bolts attaching stabilizer bar mounting 
clamps to frame side sills and remove mounting clamps. 

(5) Remove nuts attaching stabilizer bar link bolts 
to lower control arms and remove link bolts, rubber 
grommets, spacers, and retainers. 
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Fig. 2M-25 Pacer Front Suspension (Exploded View) 


The lower end of the coil spring is positioned in a 
spring seat formed in the lower control arm. The upper 
end of the spring is positioned in a spring pocket formed 
in the front crossmember. 

The upper control arm pivots on a cross-shaft, at- 
tached to the front crossmember. Rubber bushings are 
used to mount the arm on the shaft. 

The lower control arm pivots, at two points, on pivot 
bolts installed in the front crossmember. Eccentric 
washers installed on the pivot bolts control caster /cam- 
ber adjustment. Rubber bushings are used at each of the 
lower control arm pivot points. 


A spherical-type ball joint is riveted to the outboard 
end of each upper and lower control arm. The upper ball 
joint is spring loaded to compensate for wear and main- 
tain preload. The lower ball joint is not spring loaded. A 
polyurethane ring is installed within the lower ball joint 
to eliminate lash. The lower ball joint is preloaded and 
firmly seated by car weight. 

The ball joints connect the control arms to the steer- 
ing knuckle. The steering arm and steering spindle are 
attached to the steering knuckle. 

The telescopic, double-action shock absorbers are 
mounted vertically inside the coil springs. The lower end 
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All Pacer models have an independent coil spring-type STEERING 
ront suspension system with unequal length upper and ARM 
ower control arms. The coil spring is mounted between 
he lower control arm and front crossmember with the ~Y STEERING 
ower control arm functioning as the loaded member J SPINDLE 


fig. 2M-24). 


The suspension components for each front wheel con- 
sist of a short upper and a long lower control arm, a steel 
-oil spring, a shock absorber, upper and lower ball 
joints, a steering knuckle and steering spindle (fig. 2M- 
25). Models equipped with the optional handling package 
or with radial-ply tires use a front stabilizer bar. 


All of the front suspension components are attached 
to or contained within the front crossmember. The 
crossmember is removable and is attached through rub- 
ber bushings to the frame side sills at four points. 
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Fig. 2M-24 Front Suspension Assembly—Pacer 
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Fig. 2M-26 Camber/Caster Adjustment—Pacer 


(4) Adjust caster by turning rear pivot bolt eccen- 
tric only. Tighten pivot bolt locknut to 110 foot-pounds 
(149.1 Nm) torque after adjustment. 


CAUTION: When loosening/tightening the pivot bolts, 
take care to avoid damaging the steering gear protective 
boots. If the boots are cut or torn, the inner tie rod 
assemblies will be exposed to dirt, road splash, and other 
debris resulting in premature wear. 


(5) Adjust toe-in by turning outer tie rod adjusting 
tubes to shorten or lengthen outer tie rods (fig. 2M-27). 
Proceed to following steps for adjustment procedure. 

(6) Loosen adjuster tube clamp nuts. 

(7) Use anti-rust solvent to free rusted tube 
threads. If tube is seized on outer tie rod threads, hold 
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Fig. 2M-27  Toe-In Adjustment—Pacer 


inner tie rod and tie rod end with pipe wrench or vise- 
grip pliers and loosen tube. This avoids damaging tie rod 
ball studs and inner tie rod components. 

(8) Place front wheels in straight-ahead position 
and center steering wheel and gear. 

(9) Turn adjuster tubes to obtain desired toe-in. 

(10) If steering wheel spoke position was disturbed 
during alignment adjustment, correct position by turn- 
ing adjuster tubes equally in same direction. 

(11) Center outer tie rod ball studs in steering arms. 
Position open ends of tube clamps so they face down- 
ward and tighten clamp nuts to 14 foot-pounds (18.9 
Nm) torque. 


SHOCK ABSORBER 


Removal 


(1) Remove shock absorber upper locknut, retainer, 
and grommet . 

(2) Raise and support front of car. 

(8) Remove locknuts from shock absorber lower 
mounting studs and remove shock absorber. 

(4) Remove lower grommet and jounce bumper re- 
tainer from shock absorber piston rod. 


(1) Install jounce bumper retainer, and lower grom- 
met on shock absorber piston rod (fig. 2M-28). 

(2) Extend piston rod to full length. 

(3) Insert shock absorber through lower control 
arm and position shock absorber lower mounting 
bracket on mounting studs. Be sure piston rod is posi- 
tioned in mounting hole in front crossmember. 
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Fig. 2M-28 Front Shock Absorber—Pacer 


(4) Install locknuts on lower mounting studs. 
Tighten nuts to 20 foot-pounds (27.1 Nm) torque. 

(5) Remove supports and lower car. 

(6) Install upper grommet, retainer, and locknut on 
shock absorber piston rod. Be sure locating shoulder on 
grommet seats in hole in crossmember. Tighten upper 
locknut to 8 foot-pounds (10.8 Nm) torque. 
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of the shock absorber is attached to the lower control 
arm. The upper end is attached to the top of the front 
crossmember coil spring pocket. 

A rubber jounce bumper is installed on each shock 
absorber piston rod to absorb road shock and help con- 
trol suspension movement. 

A front stabilizer bar is used only on Pacer models 
equipped with the optional handling package or with 
radial-ply tires. The stabilizer bar is mounted in rubber 
cushions and is attached to the crossmember. It is con- 
nected to the lower control arms by steel link bolts 
mounted in rubber bushings. 

The stabilizer bar reduces body sway by resisting 
independent motion of either side of the front 
suspension. 


FRONT WHEEL ALIGNMENT 


There are three adjustable alignment angles on Pacer 
models. These angles are caster, camber, and toe-in. 


Caster describes the forward or rearward tilt from 
vertical of the steering knuckle (fig. 2M-2). Tilting the 
top of the knuckle rearward provides positive caster. 
Tilting the top of the knuckle forward provides negative 
caster. Caster is a directional stability angle helps re- 
turn the front wheels to a straight-ahead position after 
turns. 


Camber describes the inward or outward tilt of the top 
of the wheel relative to the center of the car (fig. 2M-3). 
An inward tilt at the top of the wheel produces negative 
camber. An outward tilt produces positive camber. 
Camber greatly affects tire wear. In correct camber 
causes abnormal wear on the outside or inside edge of 
the tire. Refer to Chapter 2G. 


Toe-In describes a condition that exists when the dis- 
tance measured between the front of each tire is less 
than the distance between the rear of the tires. When 
the distance at the front is less than the rear, the tires 
toed-in (fig. 2M-4). Incorrect toe-in will cause the front 
tires to wear to a feathered edge. Refer to Chapter 2F. 


Before performing a front wheel alignment, deter- 
mine if an alignment is actually necessary and that 
suspension components are not worn to the point where 
adjustment could not be maintained. A driver may think 
an alignment is required, however, diagnosis may reveal 
that handling is normal or the problem is in another 
area. To determine if an alignment is necessary, exam- 
ine the tires for unusual wear patterns. If the tires do 
not exhibit unusual wear, road test the car for proper 
handling. If the tires are worn or the car handles in- 
correctly, the front end should be inspected and checked 
for correct alignment. 


When diagnosing alignment problems and before 
checking alignment angles, check the following: 
(1) All tires are inflated to recommended inflation 
pressures. 
(2) All tires are of the same tread-type and ply 
construction. 
(8) Front tires have approximately the same tread 
wear. 
(4) Front wheel bearings are adjusted correctly. 
(5) Ball joints and tie rod ends are serviceable. 
(6) Control arm bushings are serviceable. 
(7) Stabilizer bar is properly attached, if equipped. 
(8) Shock absorbers operate properly (no dents ir 
tube or leaks from seal). 
(9) Brakes are properly adjusted and not dragging. 
(10) All suspension component attaching parts are 
tight. 


Alignment Check 


After verifying the need for an alignment and that all 
front suspension components are serviceable, check and 
adjust the alignment angles if they are not within 
specifications. 

The fuel tank should be full when checking alignment 
and the tires should be inflated to reduced load 
pressures. 

Only caster, camber, and toe-in need to be checked 
since these are the only adjustable angles. Refer to the 
Front Wheel Alignment Specifications at the end of this 
section. 

If the steering or control arms are bent or it is sus- 
pected they were bent due to a collision, these com- 
ponents should be replaced before attempting an 
alignment. 


Adjusting Front Wheel Alignment 


NOTE: Always follow the alignment equipment manu- 
facturers instructions explicitly when performing an 
alignment. 


(1) Refer to Front Wheel Alignment Specifications 
at end of this section before proceeding. 

(2) Adjust alignment angles in following order only: 
camber, caster, toe-in. 

(8) Adjust camber by turning both front—or both 
front and rear lower control arm pivot bolt eccentrics to 
obtain desired camber (fig. 2M-26). Tighten pivot bolt 
locknuts to 110 foot-pounds (149.1 Nm) torque after 
adjustment. 


CAUTION: When loosening/tightening the pivot bolts, 
take care to avoid damaging the steering gear protective 
boots. If the boots are cut or torn, the inner tie rod 
assemblies will be exposed to dirt, road splash, and other 
debris resulting in premature wear. 
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Fig. 2M-30 Upper Ball Joint Removal 
Upper Ball Joint Installation 


(1) Position replacement ball joint in upper control 
arm. 
(2) Install ball joint-to-control arm attaching bolts 
and nuts supplied in replacement ball joint kit and 
tighten nuts to 25 foot-pounds (83.9 Nm) torque. 


NOTE: Install the replacement ball joint attaching 
bolts from the underside of the control arm. The nuts 
should be on top. 


(8) Raise and support lower control arm with hy- 
draulic jack. 

(4) Engage upper ball joint stud in steering knuckle 
and install retaining nut. Tighten nut to 75 foot-pounds 
(101.6 Nm) torque and install retainer and replacement 
cotter pin. 

(5) Install wheel and tire assembly. 

(6) Remove support stands and hydraulic jack. 

(7) Lower car. 

(8) Check and adjust front wheel alignment if 
necessary. 


Lower Ball Joint Removal 


(1) Raise and support front of car. 

(2) Remove wheel, tire, caliper, and rotor. Refer to 
Chapter 2F. 

(8) Remove bolts attaching steering arm to steering 
knuckle and move steering arm aside. 

(4) Disconnect stabilizer bar link bolt at lower con- 
trol arm, if equipped. 

(5) Support lower control arm with hydraulic jack. 

(6) Remove cotter pin and retaining nut from lower 
ball joint stud. 

(7) Thread ball joint remover tool J-9656 on ball 
stud and lower hydraulic jack. 

(8) Strike remover tool with hammer to loosen ball 
stud in knuckle (fig. 2M-31). 


(9) Raise lower control arm with hydraulic jack. 
Unthread remover tool from ball joint stud and remove 
ball joint from steering knuckle. 

(10) Move steering knuckle, steering spindle, 
adapter, and anchor plate aside to provide working 
clearance. 

(11) Remove heads from ball joint attaching rivets 
using grinder or chisel. 

(12) Drive rivets out of ball joint and arm using 
punch, 

(18) Remove ball joint. 





Fig. 2M-31 Lower Ball Joint Removal 


Lower Ball Joint Installation 


(1) Position replacement ball joint in lower control 
arm. 

(2) Install ball joint attaching bolts and nuts sup- 
plied in replacement ball joint kit and tighten bolts to 25 
foot-pounds (83.9 Nm) torque. 


NOTE: Install the replacement ball joint attaching 
bolts from the underside of the control arm. The nuts 
should be on top. 


(3) Remove wire supporting steering knuckle, steer- 
ing spindle, adapter, and anchor plate. 

(4) Engage ball joint stud in steering knuckle and 
install retaining nut on ball stud. Tighten nut to 75 foot- 
pounds (101.6 Nm) torque and install replacement cotter 
pin, 

(5) Install steering arm on steering knuckle and 
install retaining bolts. Tighten bolts to 55 foot-pounds 
(74.5 Nm) torque. 

(6) Connect stabilizer bar link bolt to lower control 
arm, if equipped. Tighten nut to 7 foot-pounds (9.4 Nm) 
torque. 

(7) Install caliper, rotor, and wheel and tire assem- 
bly. Refer to Chapter 2F. 
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BALL JOINTS 


Ball joints should be inspected and lubricated period- 
ically in accordance with the Maintenance Schedule in 
Chapter B. 


Ball Joint Lubrication 


Lubricate the ball joints with a lithium-base chassis 
grease using Lubrication Gun J-9670, or equivalent 
hand-operated lubrication equipment only. This gun is 
designed to deliver 6 to 8 psi only to avoid excessive 
pressure on the ball joint seals. 

To lubricate the ball joints, first load the lube gun 
with an AMC, or equivalent chassis lubricant cartridge 
(AMC cartridge has identifying strip of blue tape on it). 
Next, remove the ball joint lube plugs (fig. 2M-29) and 
install a lubrication fitting in the plug hole. Connect the 
lube gun to the fitting, and apply lubricant as needed. Be 
sure to remove the lubrication fittings and reinstall the 
lube plugs after service operations are completed. 


Checking Ball Joint Clearance 


Lower Ball Joint 


(1) Position car on level surface. 
(2) Remove lube plug from lower ball joint. 
(8) Check ball joint clearance as follows: 

(a) Fabricate checking tool from 2 to 3 inch 
(5.08 to 7.62 cm) length of stiff wire or thin rod. 

(b) Insert tool into lubrication plug hole until it 
contacts ball stud. Accurately mark tool with knife or 
scriber where it is aligned with outer edge of lube plug 
hole. Distance from ball stud to outer edge of lubrication 
plug hole is ball joint clearance. 

(c) Carefully measure distance from end of tool 
to mark made in step (b). If distance measured is less 
than 7/16 inch (11.1 mm), ball joint is serviceable. How- 
ever, if distance is 7/16 inch (11.1 mm) or more, ball 
joint should be replaced. 

(4) Install lube plug. 


Upper Ball Joint 


(1) Position hydraulic jack under lower control arm 
and raise car until wheel is off floor. 

(2) Move top of tire toward and away from center of 
car. If ball joint exhibits any looseness or play, replace 
ball joint. 

(3) Move upper control arm up and down using pry 
bar. If ball joint exhibits any looseness or play, replace 
ball joint. 

(4) Lower car and remove jack. 
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Fig. 2M-29 Upper and Lower Ball Joints 


Ball Joint Replacement 


Upper Ball Joint Removal 


(1) Raise and support front of car. 

(2) Remove wheel and tire assembly. 

(3) Remove cotter pin and retaining nut from upper 
ball joint stud. 

(4) Position hydraulic jack under lower control arm 
and raise arm approximately 1.00 inch (2.54 cm). 

(5) Thread Ball Joint Remover Tool J-9656 on ball 
stud (fig. 2M-30). 

(6) Remove heads from rivets attaching ball joint to 
control arm using grinder or chisel. 

(7) Drive rivets out of ball joint and arm using 
punch. 

(8) Lower jack slightly and strike ball joint remover 
tool with hammer to loosen stud in steering knuckle. 

(9) Remove tool from ball stud and remove ball 
joint from knuckle. 
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Fig. 2M-33 Installing Assembled Spring Compressor Tool 


(8) Install shock absorber. Tighten lower mounting 
stud locknuts to 20 foot-pounds (27.1 Nm) torque. 

(9) Connect stabilizer bar link bolt to lower control 
arm. Tighten locknut to 7 foot-pounds (9.4 Nm) torque. 

(10) Install rotor, wheel, and tire. Refer to Chapter 
2F. 

(11) Remove supports and lower car. 

(12) Install shock absorber upper grommet, retainer, 
and locknut. Be sure locating shoulder on grommet seats 
in hole in front crossmember. Tighten upper locknut on 
shock absorber to 8 foot-pounds (10.8 Nm) torque. 


Coll Spring Identification 


The front coil springs used on AMC cars are individ- 
ually selected to be compatible with the weight and load 
requirements of each car. 

A plastic identification tag which has the spring part 
number printed on it is attached to each coil spring. 
Whenever a spring must be replaced, refer to this part 
number when ordering a replacement spring. 


UPPER CONTROL ARM 


Upper Control Arm Removal 


(1) Raise and support front of car. 

(2) Remove wheel and tire assembly. 

(8) Remove cotter pin, retaining nut, and locknut 
from upper ball joint stud. 

(4) Thread tool J-9656 on stud and strike tool with 
hammer to loosen stud in steering knuckle (fig. 2M-30). 

(5) Support lower control arm and rotor using hy- 
draulic jack. 

(6) Remove tool from ball joint stud and disengage 
stud from steering knuckle. 

(7) Remove retaining stud-locknuts attaching cross- 
shaft to front crossmember and remove upper control 
arm assembly (fig. 2M-34). 


Upper Control Arm Bushing 


(1) Remove bushing nuts and bushing washers 
from upper control arm cross-shaft (fig. 2M-35). 
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(8) Remove supports and hydraulic jack. 

(9) Lower car. 

(10) Check and adjust front wheel alignment if 
necessary. 


COIL SPRING 


lemoval 


(1) Remove upper locknut, retainer, and grommet 
‘rom shock absorber. 

(2) Raise and support front of car. 

(3) Remove locknuts from shock absorber lower 
nounting studs and remove shock absorber. 

(4) Disconnect stabilizer bar link bolt at lower con- 
rol arm, if equipped. 

(5) Remove wheel, tire, caliper and rotor. Refer to 
chapter 2F. 

(6) Remove bolts attaching steering arm to steering 
cnuckle and move steering arm aside. 

(7) Assemble and install Spring Compressor Tool 
Sleeve J-23474 and Adapter Tools J-25581 as follows: 

(a) Lubricate threads, socket, C-clip, and thrust 
vasher of Adapter Tool J-25581 with chassis lubricant 
fig. 2M-32). 

(b) Thread adapter tool bolt into compressor 
001 sleeve J-23474 and install thrust washer followed by 
hrust bearing on bolt. 

(c) Insert assembled tool (bolt end first) 
shrough shock absorber upper mounting hole in front 
-rossmember (fig. 2M-38, View A). 

(d) Install compressor plate under third coil up 
‘rom bottom of spring with flat side of plate facing 
Jownward and insert bolt through compressor plate (fig. 
2M-33, View B). 

(e) Install socket on bolt, with rounded end of 
socket facing up, followed by C-clip to retain compressor 
olate on bolt (fig. 2M-33, View B). Be sure plate is prop- 
arly positioned under each side of coil. 


CAUTION: The C-clip is installed in the undercut at 
the bottom of the bolt. Be sure the clip is fully seated in 
the undercut and socket before attempting to compress 
the spring. 
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Fig. 2M-32 Spring Compressor Adapter Tools 


(8) Using 1/2 drive (12.7 mm) ratchet handle, in- 
serted in upper end of compressor sleeve, turn sleeve 
clockwise to compress coil spring (fig. 2M-38, View A). 


CAUTION: Do not use an impact wrench to turn the 
compressor sleeve. Use a ratchet handle only. An impact 
wrench can place unnecessary stress on the compressor 
tool bolt resulting in bolt thread damage or a broken 
bolt. 


(9) Remove cotter pin and nut from lower ball joint 

stud. 

(10) Thread tool J-9656 onto stud and strike tool with 
hammer to loosen stud in steering knuckle (fig. 2M-31). 

(11) Remove tool from ball joint stud and disengage 
stud from steering knuckle. 

(12) Move steering knuckle, steering spindle, and an- 
chor plate, aside to provide working clearance. 

(18) Move lower control arm aside, release spring 
compressor tool, and remove tool and coil spring. 


(1) Position upper end of spring in front crossmem- 
ber spring seat and align cut-off end of bottom coil with 
formed shoulder in spring seat. 

(2) Use hydraulic jack or support stand to support 
spring and control arm until spring compressor tool is 
installed. 


NOTE: The top coil of the spring is flat. This end is 
installed in the spring pocket of the front crossmember. 
Also, Pacer model front springs do not use an insulator 
between the top coil of the spring and the spring pocket. 


(3) Install spring compressor tool as outlined in re- 
moval procedure and compress spring. 

(4) Insert ball joint stud in steering knuckle and 
install retaining nut on ball stud. Tighten nut to 75 foot- 
pounds (101.6 Nm) torque and install replacement cotter 
pin. 

(5) Install steering arm on steering knuckle and 
install retaining bolts and nuts. Tighten bolts to 55 foot- 
pounds (74.5 Nm) torque. 

(6) Loosen spring compressor tool until bottom coil 
of spring is approximately 1/2-inch (12.7 mm) from 
spring seat in lower control arm. 

(7) Assemble 9/16 (14 mm) deep socket and 8 or 12- 
inch (20.3 or 30.4 cm) extension. Place socket over end of 
compressor tool bolt and pry inward on bolt to align 
bottom coil of spring and spring seat in control arm. 
When spring and seat are aligned, release compressor 
tool, seat spring in control arm, and remove compressor 
tool. 


NOTE: Be sure that the cut-off end of the bottom coil 
seats against the formed shoulder in the control arm 
spring seat. 
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Fig. 2M-39 Upper Control Arm Bushing Installation 


(6) Repeat steps (2) through (5) to install second 
bushing on cross-shaft and into upper control arm. 

(7) Install bushing washers on cross-shaft with 
dished side of washer facing bushing. 

(8) Install bushing nuts on cross-shaft and partially 
tighten nuts. 


Upper Control Arm Installation 


(1) Position upper control arm assembly on cross- 
member and install locknuts (fig. 2M-34). Tighten lock- 
nuts to 80 foot-pounds (108.4 Nm) torque. 

(2) Insert upper ball joint stud in steering knuckle. 
Raise lower control using hydraulic jack to ease installa- 
tion and relieve spring tension on upper ball joint. 

(3) Install locknut on upper ball joint stud. Tighten 
nut to 75 foot-pounds (101.6 Nm) torque and install nut 
retainer and replacement cotter pin. Do not loosen nut 
to align slots in nut with hole in ball stud. 

(4) Install wheel and tire assembly. 

(5) Remove hydraulic jack and support stands and 
lower car. 

(6) Tighten cross-shaft bushing nuts to 60 foot- 
pounds (81.8 Nm) torque. 


LOWER CONTROL ARM 


Lower Control Arm Removal 


(1) Remove upper locknut, retainer and grommet 
from shock absorber. 

(2) Raise and support front of car. 

(3) Remove locknuts from shock absorber lower 
mounting studs and remove shock absorber. 

(4) Disconnect stabilizer bar link bolt at lower con- 
trol arm, if equipped. 

(5) Remove wheel tire, caliper, and rotor. Refer to 
Chapter 2F. 

(6) Remove bolts attaching steering arm to steering 
knuckle and move steering arm aside. 


(7) Install Spring Compressor Tool Sleeve J-23474 
and Adapter Tools J-25581. Refer to Coil 
Spring—Removal/Installation (fig. 2M-32 and fig. 2M- 
38). 

(8) Using 1/2 drive (12 mm) ratchet handle, in- 
serted in upper end of compressor tool sleeve, turn 
sleeve clockwise to compress spring (fig. 2M-33). 


CAUTION: Do not use an impact wrench to turn the 
compessor sleeve. Use a ratchet handle only. An impact 
wrench can place unnecessary stress on the compessor 
tool bolt resulting in bolt thread damage or a broken 
bolt. 


(9) Remove cotter pin and nut from lower ball joint 
stud. 

(10) Thread tool J-9656 on stud and strike tool with 
hammer to loosen stud in steering knuckle (fig. 2M-81). 

(11) Remove tool from ball joint stud and disengage 
stud from steering knuckle. 

(12) Move steering knuckle, steering spindle, 
adapter, and anchor plate aside to provide working 
clearance. 

(18) Remove two pivot bolts attaching lower control 
arm to front crossmember (fig. 2M-40) and remove lower 
control arm. 


CAUTION: When loosening/tightening the pivot bolts, 
take care to avoid damaging the steering protective 
boots. If the boots are cut or torn, the inner tie rod 
assemblies will be exposed to dirt, road splash, and other 
debris resulting in premature wear. 





Fig. 2M-40 Lower Control Arm Pivot Bolt Location 
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Fig. 2M-34 Upper Control Arm Removal/Installation 
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Fig. 2M-35 Bushing Nut and Washer Location 


(2) Place U-Washer Tool J-23473-11 on upper con- 
rol arm cross-shaft (fig. 2M-36). 


(8) Position Bushing Receiver Tool J-23473-10 over 
arge end of bushing and install C-Clamp Tool J-22269- 
)1 over U-washer and bushing receiver (fig. 2M-37). 


(4) Tighten C-clamp Tool J-22269-01 to remove 
ushing from upper control arm and cross-shaft. 

(5) Repeat steps (2) through (4) to remove opposite 
ushing and cross-shaft. 


nstallation 


(1) Position cross-shaft in upper control arm. 

(2) Install first bushing on cross-shaft and in upper 
ontrol arm. 

(3) Install Bushing Receiver Tool J-23473-10 on 
ross-shaft (fig. 2M-38). 


(4) Position Bushing Installer Tool J-23473-13 on 
arge end of bushing and install C-clamp Tool J-22269-01 
ver bushing receiver and installer tools (fig. 2M-39). 

(5) Tighten C-clamp tool to install bushing. Be sure 
oushing is seated fully in upper control arm. Remove 
oushing installation tools. 
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Fig. 2M-36 U-Washer Tool Installation 
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Fig. 2M-37 Upper Control Arm Bushing Removal 
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Fig. 2M-38 Bushing Receiver Installation 
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NOTE: The thrust washer and nut are part of Bolt 
Assembly J-28478-6. 


(4) Tighten nut to press rear bushing out of lower 
control arm (fig. 2M-44). 


NOTE: Do not remove the spacer tools from the control 
arm after removing the bushing. 


Rear Bushing (Large Diameter) Installation 


(1) Install rear bushing in lower control arm with 
flanged end of bushing facing away from control arm. 

(2) Install Bushing Installer Tool J-23473-13 on Bolt 
J-23473-6 and insert bolt through bushing sleeve. 


NOTE: Insert the threaded end of the bolt through the 
bushing sleeve from the outer end of the lower control 
arm only. 


(3) Install Bushing Receiver Tool J-23473-7 on 
threaded end of bolt followed by thrust washer and nut 
(fig. 2M-45). 

(4) Tighten nut to press rear bushing into lower 
control arm (fig. 2M-45). 

(5) Remove bushing installation tools and remove 
Spacer Tool J-23473-12 from lower control arm. 


Front Bushing (Small Diameter) Installation 


(1) Install front bushing in lower control arm with 
flanged end of bushing facing away from control arm. 

(2) Install Bushing Installer Tool J-23473-3 on bolt 
and insert bolt through bushing sleeve. 

(8) Install Bushing Receiver Tool J-238473-7 on 
threaded end of bolt followed by thrust washer and nut 
(fig. 2M-46). 


NOTE: Insert the threaded end of the bolt through the 
bushing from the outer end of the lower control arm 
only. 
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Fig. 2M-45 Lower Control Arm Rear Bushing Installation 
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Fig. 2M-46 Lower Control Arm Front Bushing Installation 


(4) Tighten nut to press front bushing into lower 
control arm (fig. 2M-46). 

(5) Remove bushing installation tools and remove 
Spacer Tool J-238473-9 from lower control arm. 


Lower Control Arm Installation 


(1) Position lower control arm in front crossmem- 
ber and install pivot bolts and locknuts. Tighten lock- 
nuts securely but not completely. 

(2) Insert lower control arm ball joint stud in steer- 
ing knuckle and install retaining nut on ball stud. 
Tighten nut to 75 foot-pounds (101.6 Nm) torque and 
install replacement cotter pin. Do not loosen nut to align 
slots in nut with hole in ball stud. 

(3) Install steering arm on steering knuckle and 
install retaining bolts and nuts. Tighten bolts to 55 foot- 
pounds (74.5 Nm) torque. 

(4) Loosen spring compressor tool until bottom coil 
of spring is approximately 1/2-inch (12.7 mm) from 
spring seat in lower control arm. 

(5) Assemble 1/2 drive (12 mm), deep socket and 8 
or 12 inch (20.8 or 30.4 cm) extension. Place socket over 
bottom end of compressor tool bolt and pry inward on 
bolt to align bottom coil of spring and spring seat in 
control arm. 


NOTE: The cut-off end of the bottom coil must seat 
against the formed shoulder in the spring seat. 


(6) Release spring compressor tool, seat spring in 
control arm, and remove compressor tool. 

(7) Install shock absorber. Tighten lower mounting 
stud locknuts to 20 foot-pounds (27.1 Nm) torque. 

(8) Connect stabilizer bar link bolt to lower control 
arm if equipped. Tighten locknut to 7 foot-pounds (9.4 
Nm) torque. 








ower Control Arm Bushing Replacement 


ront Bushing (Small Diameter) Removal 


(1) Install Spacer Tools J-23473-9 and J-28478-12 in 
ower control arm (fig. 2M-41). 


SAUTION: Do not attempt to remove the bushings 
vithout using the spacer tools to avoid damaging the 
ontrol arm. 


(2) Install Bushing Receiver Tool J-23473-7 on Bolt 
|-23473-6 and insert bolt through bushing sleeve (fig. 
1M-42), 

NOTE: Insert the threaded end of the bolt through the 


ront bushing sleeve from the outer end of the lower 
ontrol arm only (fig. 2M-42). 


(3) Install Remover Washer Tool J-23473-8 on 
hreaded end of bolt followed by thrust bearing J-23473- 
and nut J-23478-6 (fig. 2M-48). 
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Fig. 2M-41 Spacer Tool Installation 
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Fig. 2M-42 Bushing Recelver and Bolt Installation 
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NOTE: The thrust washer and nut are part of Bolt 
Assembly J-28478-6. 


(4) Tighten nut to press front bushing out of lower 
control arm (fig. 2M-48). 


NOTE: Do not remove the spacer tool from the control 
arm after removing the bushing. 


Rear Bushing (Large Diameter) Removal 


(1) Install Bushing Receiver Tool J-23478-7 on Bolt 
J-23473-6 and insert bolt through bushing sleeve (fig. 
2M-44). 

(2) Insert threaded end of bolt through bushing 
sleeve from outer end of lower control arm only. 

(8) Install Remover Washer Tool J-24878-14 on 
threaded end of bolt followed by Thrust Bearing J- 
23473-6 and Nut J-28478-6 (fig. 2M-44). 


BOLT TOOL 
J-23473-6 


THRUST 
BEARING 


J-23473-6 











NUT 
J-23473-6 






% BUSHING 
RECEIVER 





AS50247 
SORE B 


Fig. 2M-43 Lower Control Arm Front Bushing Removal 


THRUST 

LT 

5:23473-6 BEARING 
J-23473-6 






J-23473-6 






REMOVAL 
WASHER 
TOOL 
J-23473-14 













BUSHING 
RECEIVER BS 
TOOL 

J-23473-7 


Fig. 2M-44 Lower Control Arm Rear Bushing Removal 
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(2) Insert tie rod end ball stud in steering arm (from 
bottom) and install retaining nut. Tighten nut to 50 foot- 
pounds (67.7 Nm) torque and install replacement cotter 
pin. 

(8) Install rotor, caliper, and wheel and tire. Refer 
to Chapter 2F. 

(4) Remove supports and hydraulic jack and lower 
car. 

(5) Check front wheel alignment and correct if 
necessary. 


FRONT CROSSMEMBER 


Removal 


(1) Raise and support front of car. 

(2) Remove front wheel and tire assemblies. 

(3) Remove upper and lower control arms and coil 
springs as outlined in this section. 

(4) Remove steering gear. Refer to Chapter 2K. 

(5) Raise and support engine using chain hoist or 
portable crane. 

(6) Remove bolts that connect engine front mount- 
ing brackets to engine front support cushions, which are 
attached to crossmember. 

(7) Using hydraulic jack, support front crossmem- 
ber and remove mounting bolts at front of crossmember 
and mounting stud locknuts at rear of crossmember. 

(8) Lower hydraulic jack and remove jack and front 
crossmember from under car. 

(9) Remove engine front support cushions from 
crossmember. 


(10) Remove crossmember front mounting bushings | 


and clamps from frame side sills. 


(1) Install crossmember front mounting bushings 
and clamps on frame side sills. Tighten bolts to 50 foot- 
pounds (67.7 Nm) torque. 

(2) Install engine front support cushions on cross- 
member. Tighten bolts to 80 foot-pounds (40.6 Nm) 
torque. 

(3) Place front crossmember on hydraulic jack and 
position jack and crossmember under car. 

(4) Raise crossmember using hydraulic jack and po- 
sition crossmember on frame side sills. Be careful not to 
damage threads of crossmember rear mounting studs. 

(5) Install crossmember front mounting bolts and 
rear mounting stud locknuts. Tighten bolts and locknuts 
to 50 foot-pounds (67.7 Nm) torque. 

(6) Install bolts connecting engine front support 
cushions to engine front mounting brackets. Tighten 
bolts to 55 foot-pounds (74.5 Nm) torque. 

(7) Remove tools or device used to lift and support 
engine. 

(8) Install steering gear as outlined in Chapter 2K. 

(9) Install upper and lower control arms and coil 
springs as outlined in this section. 

(10) Install front wheel and tire assemblies. 

(11) Remove supports and hydraulic jack and lower 
car. 
(12) Check and adjust front wheel alignment as 
necessary. 


SPECIFICATIONS 


Suspension Specifications 


Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Adaptor-to-Steering Knuckle Bolt 
Brake Caliper Anchor-Plate Mounting Bolt 
Brake Caliper Support Key Retaining Screw 
Brake Line to Wheel Cylinder or Caliper Fitting Bolt 
Front Crossmember-to-Frame Side Sill Bracket Mounting Bolts 
Front Shock Absorber Locknut Upper 
Front Shock Absorber Locknut Lower 
Lower Control Arm Pivot Bolt Nut 
Rear Shock Absorber Locknut Upper And Lower 
Stabilizer Bar Clamp Bolt 
Stabilizer Bar Link Bolt Nut 
Stabilizer Bat Mounting Bracket Bolt 
Tie Rod Adjusting Clamp Bolt 
Tie Rod Ball Stud Nut 
Upper and Lower Ball Joint Nut 
Upper Control Arm — Cross-Shaft Bushing Nut 
Upper Control Arm — Cross-Shaft Retaining 


Metric (N-m) USA (ft. Ibs.) 
Service In-Use Service In-Use 
Set-To Recheck Set-To Recheck 
Torque Torque Torque Torque 
«fas 108 102-122 80 75-90 
Pern e 115 108-129 85 80-95 
. Keane 20 16-24 15 12-18 
ryt 11 10-13 100 in-lb 90-115 in-lb 
2 ee 68 61-81 50 45-60 
a faites 1141 7-19 8 5-14 
een 27 20-34 20 15-25 
wea 149 129-169 110 95-125 
2 ae 11 7-19 8 5-14 
eave 24 19-30 18 14-22 
ids ee 10 7-14 7 5-10 
a 24 19-30 18 14-22 
: hae 19 16-22 14 12-16 
fh ats 68 61-81 50 45-60 
102 81-122 75 60-90 
+ sah 81 68-95 60 50-70 
108 95-122 80 70-90 


All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified. 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this volume for any torque specifications not listed above. 
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(9) Install rotor, caliper, and wheel and tire assem- 
ply. Refer to Chapter 2F. 

(10) Remove supports and lower car. 

(11) Install shock absorber upper grommet, retainer, 
and locknut. Be sure locating shoulder on grommet seats 
‘in hole in front crossmember. Tighten upper locknut to 8 
foot-pounds (10.8 Nm) torque. 

(12) Tighten lower control arm pivot bolts to 110 
foot-pounds (149.1 Nm) torque. 

(18) Check and adjust front wheel alignment if 
necessary. 


STEERING KNUCKLE AND SPINDLE 


Removal 


(1) Raise and support front of car. 

(2) Remove wheel, tire, caliper and rotor. Refer to 
Chapter 2F. 

(3) Remove bolts attaching steering arm, steering 
stop, steering spindle, anchor plate, and adapter to 
steering knuckle and remove these components (fig. 2M- 
47), 


STEERING KNUCKLE 





ADAPTER 


STEERING 
sTopP STEERING SPINDLE 


STEERING ARM ANCHOR PLATE 


A50251 


Fig. 2M-47 Steering Knuckle and Related Components 


(4) Disconnect stabilizer bar link bolt at lower con- 
trol arm, if equipped. 

(5) Support lower control arm using hydraulic jack. 

(6) Remove cotter pins and retaining nuts from up- 
per and lower ball joint studs. Use tool J-9656 to loosen 
ball joint studs in steering knuckle (fig. 2M-30 and 2M- 
81). 

(7) Remove tools and disengage ball joint studs 
from steering knuckle. 

(8) Remove steering knuckle. 


(1) Install steering knuckle on upper and lower ball 
joint studs and install stud retaining nuts. Tighten nuts 
to 75 foot-pounds (101.6 Nm) torque and install replace- 
ment cotter pins. Do not loosen nuts to align nut slots 
with hole in ball studs. 

(2) Position steering stop, steering arm, steering 
spindle, anchor plate, and adapter on steering knuckle 
and install retaining bolts. Tighten bolts to 85 foot- 
pounds (115.2 Nm) torque. 

(3) Connect stabilizer bar link bolt to lower control 
arm if equipped. Tighten nut to 7 foot-pounds (9.4 Nm) 
torque. 

(4) Install wheel, tire, rotor and caliper. Refer to 
Chapter 2F. 

(5) Remove supports and hydraulic jack and lower 
car. 

(6) Check and adjust front wheel alignment if 
necessary. 


STEERING ARM 
Removal 


(1) Raise and support front of car. 

(2) Remove wheel and tire, caliper and rotor. Refer 
to Chapter 2F. 

(3) Raise and support lower control arm using hy- 
draulic jack. 

(4) Remove cotter pin and retaining nut from tie 
rod end ball stud. 

(5) Disconnect tie rod end from steering arm using 
Remover Tool J-26951 (fig. 2M-48). 


(6) Remove bolts attaching steering arm to steering 
knuckle and remove steering arm. 


Installation 


(1) Position steering arm on steering knuckle anc 
install retaining bolts. Tighten bolts to 85 foot-pounds 
(115.2 Nm) torque. 





Fig. 2M-48 Disconnecting Tle Rod End 


NOTES 
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Front Alignment Specifications 


Series 


AMX 
Gremlin— Concord 
Matador 
Pacer 


Caster 


All Left 


eamabet All — Right 


Toe-In } All 
Turning Angle At Full Turn (Inside Wheel) 


Gremlin-AMX-Concord-Matador: 38° + 2° 
Pacer: 359 + 2° 


Special Tools 


| 











OK Range 


+ 1/8° to + 5/8° 
0° to+1/2° 


1/16" to 3/16" 
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BUSHING 


BUSHING 
RECEIVER RECEIVER 
TOOL TOOL 
J-23473-7 J-23473-10 





C-CLAMP : 

TOOL J-22269-01 

SPRING COMPRESSOR ADAPTER 
TOOL J-25581 — USE WITH J-23474 


mn U-WASHER 
: TOOL 
BOLT, NUT, THRUST BEARING se ay 
TOOL J-23473-6 





fe) 
me, 
BUSHING BUSHING 
INSTALLER INSTALLER 
TOOL TOOL 
J-23473-13 J-23473-3 
Sea ea! 

SPACE 

TOOL 

J- 23473 -@ 





J-26951 
TIE ROD END 
REMOVER TOOL 


‘we oN 
= { } 
S NS 
REMOVAL REMOVAL 
WASHER —- WASHER 
TOOL TOOL 
J-23473-14  J-23473-8 


BALL JOINT 


REMOVER 
TOOL J-9656 


SPACER 
TOOL 
J- 23473 - 12 
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inserts are installed between the tips of the spring 
leaves to reduce friction and noise during spring 
movement. 

The rear axle assembly is attached to the springs with 
U-bolts and spring plates. 

Spring action is controlled by the shock absorbers 
which are attached to the spring plate and rear under- 
body panel of the car. 

The shock absorbers have a stud-type mounting and 
use rubber grommets at each end to prevent the transfer 
of noise into the body. The upper end of the shock ab- 
sorber is mounted in a bracket which is attached to the 
rear underbody panel. The lower end is attached directly 
to the spring plate. 


SHOCK ABSORBER 
Removal 


(1) Raise and support rear of car and support axle 
assembly with hydraulic jack. 

(2) Remove locknut, retainer, and grommet which 
attach shock absorber lower mounting stud to spring 
plate. 

(8) Compress shock absorber by hand and dis- 
engage lower mounting stud from spring plate. 

(4) Remove bolts and lockwashers which attach 
shock absorber upper mounting bracket to underbody 
panel and remove shock absorber. 

(5) Remove locknut, retainer, and grommet which 
attach mounting bracket to shock absorber upper 
mounting stud and remove bracket. 

(6) Remove remaining grommets and retainers 
from shock absorber upper and lower mounting studs. 


(1) Install a retainer and grommet on shock ab- 
sorber mounting stud with locating shoulder of grom- 
met facing end of mounting stud. 

(2) Install mounting bracket on shock absorber up- 
per mounting stud with flat side of bracket facing un- 
derbody panel. Install second grommet on stud with 
locating shoulder of grommet seated in bracket. Install 
retainer and locknut. Tighten locknut to 8 foot-pounds 
(10.8 Nm) torque. 


NOTE: The locating shoulders of the grommets must 
seat in the hole in the bracket. 


(3) Position assembled mounting bracket and shock 
absorber on mounting studs in underbody panel and 
install lockwashers and bolts. Tighten bolts to 28 foot- 
pounds (37.9 Nm) torque on Pacers and 15 foot-pounds 
(20.84 Nm) torque on all other models. 

(4) Engage shock absorber lower mounting stud in 
spring plate. 

(5) Install second grommet with shoulder of grom- 
met facing spring plate. Install retainer and locknut. 
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Fig. 2N-2 Spring to Frame Mounting—Pacer 


Tighten locknut to 8 foot-pounds (10.9 Nm) torque. 
(6) Remove supports and hydraulic jack and lower 
car. 


SPRING IDENTIFICATION 


The last three digits of the American Motors part 
number are stamped into the lower surface of the fourth 
(main) leaf, forward of the center bolt. 


SPRING REMOVAL 


(1) Raise and support rear of car and support axle 


2N-1 
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Page Page 
General 2N-1 Spring Installation 2N-3 
Shock Absorber 2N-2 Spring Overhaul 2N-3 
Specifications 2N-3 Spring Removal 2N-2 
Spring Identification 2N-2 
ENERAL The leaf springs are installed parallel to the frame 
side sills with the spring eyes attached to hanger 
Semi-elliptic multi-leaf springs and telescopic, double- brackets located on the frame side sills. Pivot bolts, 
ction shock absorbers comprise the rear suspension on inserted through rubber bushings in the spring eyes, 


acer, Gremlin, Concord and AMX models (fig. 2N-1). attach the eyes to the hanger brackets. Polyurethane 
ae 
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Fig. 2N-1 Rear Suspension—Pacer-Gremlin-Concord-AMX (Typical) 
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REAR SUSPENSION-— 
MATADOR 


Page 

Air Adjustable Shock Absorber 2N-7 

Axle Housing Upper Control Arm Bushing 2N-5 
General 2N-4 

Lower Control Arm 2N-6 

Rear Crossmember 2N-7 

Rear Stabilizer Bar 2N-5 

Shock Absorber 2N-5 


Page 

Specifications 2N-8 
Special Tools 2N-8 
Spring Identification 2N-6 
Spring Installation 2N-6 
Spring Removal 2N-6 
Upper Control Arm 2N-5 





GENERAL 


A four-link, trailing arm-type rear suspension utiliz- 
ing coil springs is used on all Matador models (fig. 2N-8). 
Four controls arms are used to maintain rear axle posi- 
tion and to attach the axle to the car. Two coil springs 
mounted on brackets attached to the axle tubes main- 
tain ride height and quality. Telescopic double-acting 
shock absorbers are used to control spring action and 
provide the desired ride control. 

The lower control arms have a rubber bushing at each 
end to isolate road noise from the passenger com- 
partment. The arms are attached to the outer ends of the 


SHOCK 
ABSORBER 








COIL 
SPRING 
SHOCK 
ABSORBER 


LOWER 
CONTROL 
ARM 


Fig. 2N-3 


axle tubes and to mounting brackets on the frame side 
sills. The lower arms control fore and aft movement of 
the axle, 

The upper control arms are attached to the rear axle 
housing and to the rear crossmember. The upper arms 
control lateral movement of the axle. A rubber bushing 
is installed only at the end of the control arm that is 
attached to the rear crossmember. Rubber bushings are 
pressed into integrally-cast mounting flanges on the 
rear axle housing to insulate the axle mounted end of the 
arm. 

The position of the upper and lower control arms is 
such that they control the roll attitude of the rear axle 


COIL 
SPRING 


REAR SUSPENSION 
CROSSMEMBER 
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ssembly with hydraulic jack. 

(2) Remove shock absorber lower mounting stud, 
ycknut, retainer, and grommet. 

(3) Compress shock absorber by hand and dis- 
ngage lower mounting stud from spring plate. 

(4) Remove U-bolts spring isoclamps, and clamp 
racket (fig. 2N-1). 

(5) Remove pivot bolt and nut from spring front 
ye, 
(6) Remove shackle nuts, shackle plate, and shackle 
t rear spring eye and remove spring. 

(7) On Pacers, remove nuts attaching rear hanger 
racket to mounting studs on frame side sill and remove 
pring (fig. 2N-2). Remove shackle nuts and shackle 
fter spring is removed. 


PRING OVERHAUL 


(1) Remove spring clips. 

(2) Mount spring in vise or use two C-clamps to 
ympress and retain spring leaves and remove spring 
nter bolt. 

(8) Slowly release vise or C-clamps and separate 
yring leaves and inserts. 

(4) Remove bushings from spring eyes using arbor 
ress and suitable size socket or section of pipe. 

(5) Install replacement bushings in spring eyes us- 
ig arbor press and suitable size socket or section of 
ipe. Be sure bushings are centered in spring eyes. 


SPRING INSTALLATION 


(1) On Gremlin, Concord and AMX insert shackle 
pins into spring rear eye and rear hanger. 

(2) On Pacers, assemble rear hanger bracket and 
shackle and install in spring rear eye. 

(8) On Pacers, position rear hanger bracket on 
frame side sill and install mounting stud nuts. Tighten 
nuts to 45 foot-pounds (61.0 Nm) torque. 

(4) Position front spring eye in front hanger and 
install pivot bolt and pivot bolt locknut. Tighten locknut 
to 110 foot-pounds (149.1 Nm) torque. 

(5) Install shackle plate and locknuts on shackle 
pins. Tighten locknuts to 30 foot-pounds (40.7 Nm) 
torque. 

(6) Install clamp bracket, spring isoclamps, spring 
plate, and U-bolts. 

(7) Install U-bolt locknuts and tighten locknuts to 
50 foot-pounds (67.8 Nm) torque. 


NOTE: When installing the springs on the asle, be sure 
the spring center bolt is properly positioned in the clamp 
bracket and spring plate before tightening the U-bolt 
locknuts. 


(8) Insert shock absorber lower mounting stud in 
spring plate and install grommet, retainer, and locknut. 
Tighten locknut to 8 foot-pounds (10.9 Nm) torque. 

(9) Remove supports and hydraulic jack and lower 
car. 


SPECIFICATONS 


Rear Suspension Specifications 


Service Set-To Torques should be used when assembling components. 


Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Rear Shock Absorber Locknut Upper and Lower ......--+--+s555 


Rear Shock Absorber Mounting Bracket Nuts 


PACE ccmeRe tear nema nian a7Gsame) ieiger vac ctele welia Sole, Qui tee MOD, 
Gremilin="GOnCOnd= AMX stereo ew aut Ss we wee Gye es als wre 
Rear Spring Front Eye Pivot Boltand Nut .........-+5+ e+e eee 


Note: Tighten and Check Torque Through Bolt Head. 


RESMISOFINGGNECKIG;PIM NUS. c cus can cas cute «as ee eee hs 
Rear Spring Hanger Mounting Stud Nuts .........22 5822 eee 
Rear SpringiU-BoltiNUts: as = aleve a « Sees su sce cee eS 


Service Service In-Use 
Set-To Torque Recheck Torque 
(USA) (Metric) (USA) (Metric) 
Ft-Lbs N-m Ft-Lbs N-m 
5 ee eimai © 8 10.8 5-14 6.8-18.0 
stare aes 28 37.0 20-35 27.1-47.5 
niger re rw 15 20.3 10-18 13.6-24.4 
hi ee oe 110 149.1 95-120 128.8-162.7 
o Sagan Slee 30 40.7 20-35 27.1-47.5 
7 Oe 45 61.0 35-55 27.1-74.6 
50 67.8 35-70 27.1-94.9 


All Torque values given in foot-pounds with dry fits unless otherwise specified. 


Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque 


above. 


specifications not listed 
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(2) Assemble Remover J-22668-1 and Screw J- 
21474-3 from Bushing Service Set J-22668 and insert 
screw through bushing. 

(3) Install Receiver J-21474-16 on screw (fig. 2N-5). 

(4) Install thrust bearing and nut on screw J-21474- 
3. 


(5) Turn screw clockwise and press bushing out of 
axle housing mounting flange. 





Fig. 2N-5 Axle Housing Upper Control Arm Bushing Removal 


(6) Install replacement bushing using Installer J- 
22668-2 and Receiver J-21474-15 assembled on Screw J- 
21474-3 (fig. 2N-6). 


TOOL 


Fig. 2N-6 Axle Housing Upper Control Arm Bushing Installation 


CAUTION: The bushing must be installed dry only. Do 
not lubricate the bushing. 


(7) Install upper control arm as outlined in this 
section. 





LOWER CONTROL ARM 
Removal 


NOTE: The lower control arm is serviced as an assem. — 
bly only. If the bushings or arm are damaged or worn, | 
replace the entire control arm. 


(1) Raise car on hoist. 

(2) Place support stand under rear axle housing. 

(8) Remove stabilizer bar, if equipped. 

(4) Remove pivot bolts attaching lower control arm | 
to brackets on frame side sill and rear axle tube and | 
remove arm. | 


(1) Position lower control arm in axle tube bracket 
and install rear pivot bolt. Hand-tighten bolt only. 

(2) Position control arm in frame side sill bracket _ 
and install pivot bolt. 

(8) Tighten control arm-to-frame side sill bracket | 
pivot bolt to 65 foot-pounds (88.1 Nm) torque. Tighten 
control arm-to-axle tube bracket pivot bolt to 65 foot- | 
pounds (88.1 Nm) torque. 

(4) Install stabilizer bar, if equipped. 

(5) Remove support stand and lower car. 


SPRING IDENTIFICATION | 


A plastic identification tag which has the spring part 
number printed on it is attached to each coil spring. | 
Whenever a spring must be replaced, refer to this part | 
number when ordering a replacement spring. 


SPRING REMOVAL 


(1) Raise car on axle contact hoist and place support | 
stands under rear frame side sills. 

(2) Disconnect shock absorbers at axle tubes. 

(8) Disconnect upper control arms at axle housing. 

(4) Lower car on hoist until axle assembly drops 
down far enough to permit coil spring removal and re- | 
move coil spring(s). 


SPRING INSTALLATION 


(1) Install spring(s). Be sure spring(s) is properly 
positioned in upper and lower spring seat(s). Large end 
of spring goes in upper seat in body. Small end goes in 
seat on axle tube. 

(2) Raise hoist and axle assembly and connect upper 
control arms to axle housing. Hand-tighten control arm 
pivot bolts only. 

(8) Connect shock absorbers to axle tubes. Tighten 
nuts to 8 foot-pounds (10.9 Nm) torque. 

(4) Remove support stands. 

(5) Tighten both upper control arm pivot bolts to 65 
foot-pounds (88.1 Nm) torque. 

(6) Lower car. 


REAR SUSPENSION 2N-5 
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juring turning, braking, and acceleration torque loads. 

The rear universal joint angle is adjusted by shims 
nstalled between the rear crossmember and car body. 
Refer to Chapter 2D for details and adjustment 
procedures. 

A rear stabilizer bar is available as an option on Mata- 
lor models (fig. 2N-4). It operates in the same manner as 
. front stabilizer bar. When installed, the bar inter- 
onnects the two rear lower control arms and torsionally 
esists independent motion of the two sides of the rear 
uspension members. 

Spacing sleeves are installed in the lower control arms 
o prevent distortion of the arm when the stabilizer bar 
1ounting bolts are tightened. Spacing shims are in- 
talled between the control arm and stabilizer bar to 
rovide a proper fit on some cars (fig. 2N-4). 


SPACING ( 


SLEEVE 





REAR 
STABILIZER 
BAR 





Fig. 2N-4 Rear Stabilizer Bar—Matador 
10CK ABSORBER 
moval 


(1) Raise and support car. 

(2) Remove bolts attaching shock absorber upper 
ounting plate to underbody. 

(3) Remove nut, retainer, and grommet from shock 
osorber lower mounting stud and remove shock 
osorber. 

(4) Remove nut, retainer, and grommet from shock 
sorber upper mounting stud and remove mounting 
ate, grommet, and retainer. 


stallation 


(1) Install retainer, grommet, and mounting plate 
1 shock absorber upper mounting stud. Be sure grom- 
et seats in mounting plate. 

(2) Install remaining grommet, retainer, and nut on 
per mounting stud. Tighten locknut to 8 foot-pounds 
0.9 Nm) torque. Be sure both grommets seat in mount- 
g plate before tightening nut. 

(3) Position shock absorber upper mounting plate 


on underbody and install attaching bolts. Tighten bolts 
to 15 foot-pounds (20.3 Nm) torque. 

(4) Install retainer and grommet on shock absorber 
lower mounting stud and insert mounting stud in axle 
tube bracket. Be sure grommet seats in axle tube 
bracket. 

(5) Install remaining grommet, retainer, and nut on 
lower mounting stud. Tighten nut to 8 foot-pounds (10.9 


Nm) torque. Be sure grommets seat in axle tube bracket 
before tightening nut. 


REAR STABILIZER BAR 
Removal 


(1) Raise car on hoist. 

(2) Remove bolts attaching stabilizer bar to lower 
control arms and remove bar, shims (if any), and spac- 
ing sleeves. 


Installation 


(1) Install spacing sleeves in lower control arms. 

(2) Position stabilizer bar on lower control arms 
and install attaching bolts and nuts. Hand-tighten bolts 
and nuts only. 

(3) Install shims (if any) and tighten stabilizer bar 
attaching bolts to 75 foot-pounds (101.7 N m) torque. 

(4) Lower car. 


UPPER CONTROL ARM 
Removal 


NOTE: The upper control arm is serviced as an assem- 
bly only. If the arm or bushing is damaged or worn, 
replace the entire control arm. 


(1) Raise car on hoist. 

(2) Remove pivot bolt attaching upper control arm 
to rear axle housing mounting flange. 

(3) Remove pivot bolt attaching upper control arm 
to rear crossmember and remove control arm. 


(1) Position upper control arm on rear axle housing 
mounting flange and install pivot bolt. Hand-tighten 
bolt only. 

(2) Position arm on rear crossmember and install 
pivot bolt. 

(3) Tighten both control arm pivot boits to 65 foot- 
pounds (88.1 Nm) torque. 

(4) Remove support stand and lower car. 


AXLE HOUSING UPPER CONTROL ARM BUSHING 
Bushing Replacement 


(1) Remove upper control arm as outlined in this 
section. 


2N-8 REAR SUSPENSION 


to be towed, increase air pressure only enough to raise 
the car to the desired ride height. Do not exceed the 
maximum inflation pressure of 90 psi and do not in- 
crease air pressure within the shock absorbers until 
after the car is loaded. 


NOTE: Changing car ride height affects headlamp 
aiming. 


Adjustable Alr Shock Test 


Inflate the shock absorbers to 90 psi and apply a 
solution of soapy water around the valve, fittings, lines, 
and shock absorbers and check for leaks. Leaks will 
cause the soapy water solution to form bubbles in or 
near the area of leakage. If a leak is detected, repair or 
replace the defective part(s) as necessary. 


SPECIFICATIONS 


Rear Suspension Specifications 


Service Set-To Torques should be used when assembling components. 


Service In-Use Recheck Torques should be used for checking a pre-torqued item. 


Rear Cross Member to Body Mounting Bracket Bolt 
Seat Belt Anchor Bolt 


Lower 
Upper 
Shock Absorber Upper Mounting Plate Bolts 
Stabilizer Bar-to-Lower Control Arm Bolts 
Upper and Lower Control! Arm Pivot Bolt 


All Torque values given in foot-pounds with dry fits unless otherwise specified. 


Special Tools 





ne 
ae |i NHRD 
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J-22668 








Service Service In-Use 
Set-To Torque Recheck Torque 

(USA) (Metric) (USA) (Metric) 

Ft-Lbs N-m Ft-Lbs N-m 
ee, Gere, 75 101.7 65-90 88.1-122 
Ser accra 30 40.7 25-45 33.9-61.0 
oa aeeeethe 55 74.6 45-70 61.0-94.9 
MS vn obe Pee 8 10.8 5-14 6.8-18.0 
ek. A: 20 Zhe 10-25 13.6-33.9 
eh we. es 75 101.7 60-85 81.3-115.2 
Mah emay chee 65 88.1 50-70 67.8-94.9 

70360B 


BUSHING SERVICE SET 


70361 








REAR SUSPENSION 2N-7 
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REAR CROSSMEMBER 
Removal 


(1) Remove rear seat cushion. 
(2) Remove inner seat belt anchor bolts. 
(8) Raise car on hoist. 
(4) Disconnect rear brake line at crossmember and 
plug line. 
(5) Remove rear brake hose attaching clip. Move 
hose aside and plug hose. 
(6) Remove parking brake cable holddown clips 
from rear crossmembmer. 
(7) Remove muffler rear bracket bolts from cross- 
member and tailpipe hanger clamp. 
(8) Remove pivot bolt nuts from all upper control 
arm pivot bolts. Do not remove pivot bolts. 
(9) Support axle housing with adjustable support 
stand. 
(10) Remove pivot bolts from upper control arms and 
remove arms. 
(11) Remove rubber stop from crossmember. 
(12) Remove crossmember attaching bolts. 


NOTE: Mark crossmember-to-body universal joint 
ungle adjusting shims to avoid mixing right and left 
shims during assembly. 


(13) Lower axle housing support stand enough to 
‘emove crossmember. 

(14) Remove crossmember. Insert left side of cross- 
nember (forward face up) in opening between coils of 
eft side spring; then angle right side of crossmember 
orward to clear lower control arm, slide crossmember 
underneath parking brake cable, and remove 
‘rossmember. 


(1) Install crossmember and attaching bolts. Hand- 
ighten bolts only. 


UPPER CONTROL 
<—— ARM PIVOT BOLT 





CROSSMEMBER 





CROSSMEMBER- 
TO-BODY 
MOUNTING 
BRACKET 





Fig. 2N-7 Rear Suspension Crossmember—Matador 


(2) Install crossmember-to-body rear universal 
joint angle adjusting shims and tighten crossmember 
attaching bolts to 75 foot-pounds (101.7 Nm) torque (fig. 
2P-8). 

(3) Install rear axle housing jounce bumper in 
crossmember. 

(4) Raise axle housing, install upper control arms, 
and insert pivot bolts in control arms. 

(5) Lower axle housing and remove support stand. 

(6) Install upper control arm pivot bolt nuts. 
Tighten nuts to 65 foot-pounds (88.1 Nm) torque. 

(7) Install tailpipe hanger clamp and muffler rear 
bracket attaching bolts in crossmember. 

(8) Install parking brake cable crossmember-to- 
holddown clips. 

(9) Connect rear brake hose, and install hose clip. 

(10) Check rear universal joint angle. Refer to Chap- 
ter 2D. 

(11) Lower vehicle. 

(12) Bleed brake hydraulic system. Refer to Chapter 
2F. 

(13) Install rear inner seat belt anchor bolts. Tighten 
bolts to 30 foot-pounds (40.7 Nm) torque. 

(14) Install rear seat cushion. 


AIR ADJUSTABLE SHOCK ABSORBER 


Air adjustable shock absorbers are available on Mata- 
dor models. These shock absorbers reduce rear end sag 
and maintain ride height. 

When hauling heavy loads or towing trailers. The 
shock absorbers are adjusted by increasing or decreas- 
ing internal air pressure via air lines installed between 
the shock absorbers and bumper mounted air valve (fig. 
2N-8). 

When the car is unloaded, air pressure should be 
maintained at 0 psi. When the car is loaded or a trailer is 
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Fig. 2N-8 Rear Alr-Adjustable Shock Absorbers—Matador 
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pecifications; dike brakejini.yiccwweriaise saws 2F-38 
pecifications, drum brakes .................0005 2F-44 
pecifications, front wheel alignment ............ 2M-12 
pecifications, front wheel alignment, Pacer ..... 2M-27 
pecifications, general, brakes ................00. 2F-19 
pecifications, hydraulic pressure test, 

Butomatic ansMission’ soda scvmeiedn cis war ers 2C-9 
pecifications, manual steering gear, Pacer ...... 2J-24 
pecifications, power brake unit ................. 2F-28 
pecifications, power steering gear .............. 2K-28 
pecifications, power steering gear, Pacer........ 2K-63 
pecifications, rear suspension, Matador.......... 2N-8 
pecifications, rear suspension, Pacer, 

Gremlin, Concord, AMM eisic .cacsuer ssid iwaedsss 2N-3 
pecifications, steering column .................. 2H-30 
pecifications, steering linkage, 

Pacer,Gremlin,Concord,AMX, Matador.......... 2L-4 
pecifications, suspension, Pacer front........... 2M-26 
pecifieations, tire/ wheel <...4)ke iieweverkx'oxkss 2G-12 
pecifications, transmission Model HR1 ......... 2B-39 
pecifications, transmission Model 150T ......... 2B-17 
peedometer pinion adapter and seal replacement- 

Gremlin-Concord-Matador................... 2C-22 
peedometer pinion adapter and seal replacement- 

CONT Eh ee eRe Net Ae eelnaec:. trac 2C-23 
pring identification, rear, Pacer, Gremlin, 

CORCUh ADE Rites os ah routup. dear cdent 2N-2 
pring installation, rear, Matador ................ 2N-6 
pring overhaul, rear, Pacer, Gremlin, 

Crit WK 8 oi 5 Ser OES REE cic oc 2N-3 
pring removal, rear, Matador .................... 2N-6 
Bring SeAU DORON | .£5 $s) Ween i etioe clos 2M-8 
Peo Pacers cect ts OOGk tee, bec cles 2M-19 
Pee Ct PUT, ep shuts. Nooo 85 voi tgetanc 2M-7 
Peete SORES) SR ee ees uscwege 2M-11 
tabilizer bar, rear, Matador..................000. 2N-5 
tall speed specifications chart, automatic 

EBHSINISSIOD, .. S/H boxe eoasone se 0a 50ks 2C-12 
balhepeed too high 15.0.5 dale Radian iawnes ns 2C-12 
tall test diagnosis, automatic transmission ..... 2C-12 
tall test, automatic transmission ............... 2C-12 
tandard column service diagnosis ................ 2H-2 
tandard column-with column shift automatic 

a CS | gt a ae ee 2H-19 
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Standard column-with floorshift manual or 
automatic transmission ....................... 2H-18 
Standard differential assembly and adjustment .. 2E-16 


Standard differential overhaul, axle ............. 2E-11 
Standard steel wheel construction ................ 2G-7 
Standard steering column overhaul .............. 2H-13 
Standard torque specifications ...............se000. A-3 
etatic unbalance (tire) . 5... 20Res..beoses!s alles 2G-8 
Steel wheel construction, standard ................ 2G-7 
Steering arid Suspension ts: ace eb eciisieceswiorere.e anol C-1 
Steering arnt, Paeepacn teas ud aatisos cane ee 2M-25 
Steering column installation ...................5. 2H-12 
Steering column overhaul, standard column...... 2H-13 
Steering column overhaul, tiltcolumn ........... 2H-22 
Steering column removal .............0c.cc0ee00e 2H-11 
Steering column specifications .................5. 2H-30 
Steering columing) aeehh.s. tiles Sleepe.tae on 2H-1 
Steering gear adjustment ................cccseeee 2K-26 
Steering gear adjustment, manual gear, 

Gromiin; Concord, AMX ..«tcc02. honcldovsderd 2J-3 
Steering gear and pump, power ...............005. 2K-1 
Steering gear assembly and adjustment, manual 

gear; AMEX tides Aceile dai gets oe eedaliant 2J-6 
Steering gear assembly and adjustment, manual 

gear, Comeord: 21.4. caldt lomeeuteateticd! 2J-6 
Steering gear assembly and adjustment, manual 

gear, Gremlin: 22.2354 2653 cheat eticeetiad 2J-6 
Steering gear assembly and adjustment, manual 

Spar Pacers, Be. 8obs bode acces. ae 2J-22 
Steering gear assembly and adjustment, power 

BEEN Sosa fo Le oe sie eee 2K-24 
Steering gear assembly and adjustment, power 

Peak; Paeer +s. Jaen at a attese sence 2K-56 
Steering gear disassembly, manual gear, 

Gremim Concord: AM. -s:2seb 1sc4) . seen 25-5 
Steering gear disassembly, manual gear, Pacer... 2J-18 
Steering gear disassembly, power gear ........... 2K-15 
Steering gear disassembly, power steering gear, 

Baeet 26 60.. DNinnwnendionne ieeeeee 2K-47 
Steering gear installation, Pacer ................. 2K-46 
Steering gear installation, manual gear, Pacer ... 2J-17 
Steering gear installation, manual steering 

getr, AMX «checiindi et @tmawad dade vedere 2J-5 
Steering gear installation, manual steering 

Gout CORCORE als cn Ret Eee See 2J-5 
Steering gear installation, manual steering 

gear, Grénilin: ..2scc. «cheek Qestico eraalok 2J-5 
Steering gear installation, power gear............ 2K-14 
Steering gear leak inspection, power .............. 2K-9 
Steering gear leak points and corrective 

ACLON SPACE: oo escoraddencs Pere eemeA eee ee 2K-40 
Steering gear operation ery Ss Aa ete es sc 2K-1 
Steering gear operation, manual gear, Pacer ..... 2J-10 
Steering gear operation, power gear, Pacer....... 2K-30 
Steering gear overhaul, power gear .............. 2K-17 
Steering gear removal, Pacer .............+0e0005 2K-46 


Steering gear removal, manual gear, Pacer....... 2J-17 
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Universal Joint Angle Adjustment ................ 2D-9 
Universal joint angle measurement and 

OTUS UM CN taraehectirsrtn hatariettoahebvehrsrstararrate mre ne. 2D-7 
Universal joint angle measurement and 

adjustments Leer aie deka anotene 2D-1 
Universaljointlubricationwwacadncdteec.trsuesls 2D-5 
Wniversal sj oinitsintecs trains wae feel ve 2D-4 
Uniivetsaljoinitanond.c Silas 5. Ree CO 2D-1 
Unscheduled maintenance ...............0eceeeees B-18 
Upper and lower ball joints, Pacer ............... 2M-17 
Upperiball joint (typical) inte ee 2M-5 
Upper ball joint: removal0iiy ee kites. Shas Ea 2M-7 
Uppenicontroljanmiactadmennee aerrerat corer 2M-9 
Upper control arm bushing installation .......... 2M-10 
Upper control arm bushing removal.............. 2M-10 
Upper control arm bushing replacement .......... 2M-9 
Upper control arm bushing, Pacer ............... 2M-20 
Uppencontrolianm@bacer hee sas neenc den tee 2M-20 
Upper control arm, rear axle, Matador ............ 2N-5 





ViNidecodingiebarte cf ALO AN A-6 
Vacuum connections, maintenance................ B-14 
Valve‘body,.power gear 4) A/7HAG MM es 2K-21 
Valve body and stub shaft, power gear ........... 2K-20 
Valve body control pressure adjustments, 

automatic transmission ..............eeeeeeees 2C-21 
Valve body service, automatic transmission ...... 2C-21 
Valve'body=modeli904iia.8)\5... APs ene dat ce 2C-35 
Valve body-models 998-727 ...........ccceeeeevees 2C-39 
Valve body/stub shaft assembly, power gear ..... 2K-21 
Valveycombinationy brakes...0coss sen ween 2F-23 
Valve, pressure differential, brake ............... 2F-24 
Varidble: ratio steering». ciwce se. VAT UA ty .cld 2K-2 
Vehicle build sequence number ................0005 A-7 
Vehicle identification number (VIN) ............... A-6 
Vehicle safety sticker’... .vsacs dn conden aes A-6 
Venting, automatic transmission ................. 2C-2 
Vibrations ORM Rie eR 2G-10 
WVibFation Categoriésis ..acwerve Or ih OA 2G-10 


Vibration damper-Matador ..............cceeeeeee 2G-6 
Vibsation diagnosish«cvcinen sxe ceanaakion rats 2G-10 
Vibration diagnosis charts ......ss.seresectevets 2G-10 
Vibration diagnosis procedure .............0.0008 2G-10 
VibLavlon Sensitlvitywnann esate vtaesteen eee este 2G-10 
Vibration, Driveline o.cnccihoen cite ceres cette ots 2D-1 
Valorationy clutch) se ca1snsasnnanseereee serine ctemietts 2A-7 
Vibration sGrivelines .nascatmencomn centre noes 2D-1 
Vibration, tire roughness and ..............eeeeeee 2G-7 


W 


Warning light bulb replacement, brakes ......... 2F-12 
Warnings and:cautions: ...2010. cede dettonesideite ve A-1 
Wear indicators, tread (tire) ...............0ee0e0s 2G-4 
Wearpatternsitireniisinsss ot isaac cee 2G-3 
Wear abnormalitire ise. siss.caatocueuetenen cue 2G-8 
Wineeltanditinanunoutimnasenens cetientna etter 2G-9 
Wheel bearing, front, adjustment ................ 2F-18 
Wiheelibearings fronts... a: acim eee aaron eaien 2G-7 
Wheel construction, standard steel................ 2G-7 
Wiheeltevlind@rts sia Mittins ses as panvtsaalee eee 2F-23 
Wheel cylinder assembly .............c0ceceeeees 2F-23 
Wheel cylinder disassembly................0.0005 2F-23 
Wheel inspection and cleaning ...............00005 2G-7 
Wiheelinimisizesnemaenses taatintase atc cote eee 2G-7 
Wheel runout, measuring .............0ccecee cues 2G-10 
Wheel/tire specifications ...............cec cece 2G-12 
Wiheel swiss £2 tea iaiots nscale re cee eet 2G-7 
Wiheelsigas s AsitharOebieee eine (ae esac He ee 2G-7 
Wineelsianditiress:4 (ite Sir Fe Re Oe C-1 
Wiheelsiand tiresiess. RAR. ee ee IC 2G-1 
Wide tread and radial ply tires ..............c0e0ee 2G-5 
Wide tread and radial-ply tires...............00008 2G-5 
Wide tread bias-belted tire wear ...............05. 2G-4 
Wide tread tire wear, bias belted .................. 2G-3 
Windshield and wiper blade elements, 

ian tenance: Ree ae ed Po water B-17 
Windshield washer solution...............c0e0eeee B-17 
Winter:maintenances....cssacacncteues ss avers B-8 








BeUTUUGY ALOR os coeds sande MARARE ET IELs owls 2G-5 
hire NOLATION®.,. 0c: cicie eu on cae oisien Reem eies cers 2G-5 
Moe ocatiOih <<" rou pele cra a ea a ws an aie es 2G-5 
ire roughness and Vibration ........6s0eeeeseees 2G-7 
are roughness and vibration ......<iwsedereeens 2G-7 
predize and lOAG FOUND coca say ees apipbebiet os,c0sls 2G-2 
npesizeand load rating: sas ss cirws es legis eeress 2G-2 
ppesize GNC PTO TAO, oo ws 00s os +5 dh ewwe wes see 2G-2 
mostatic unbalance «<< ccdeneoeesdtaiwaox she swe 2G-8 
Ba NRT eee ene aR niphraw Saws, anne pea ecian wore 2G-8 
SO CPOMP ori 3.0s cxewrwr er eg pe oerereNTE TE ees ee 2G-8 
ie WERT PALLOENS oxi sich Berks ras esta cesuwsann 2G-3 
ENE WW CATE DT) ONIN Bh ear wrorcrarcto ste oreterorsporararere overerbve-cier avers 2G-3 
ire wear, bias-belted wide tread.................. 2G-3 
mesty pes, dentiivimgr.iwocn ecclseand bees iwaae ace 2G-2 
ire/wheel specifications . «<5 .« «cvs te eekiy eae 2G-12 
mencollapsible Spares sc-vss«veleceawyn evedsaiine. 2G-5 
PORCOMPACE SPATE 0.2405 es00s0 case nsPeelvalwabede 2G-6 
OT VUMNOUL MEASUPING cso. ews eA 2G-9 
ires, bias-belted construction ...............0008% 2G-1 
iresy bias-ply construction iw<é sw. dvave eaecens aes 2G-1 
ines, radial-ply construction «.... 2iwe)..saescase. 2G-1 
PO Io. owscns's a AGES Roetles alse dhuew ee een 2G-5 
OR ORIN AIO, «6 ua ag ewe oie ein pa wean e Coe C-1 
CeO SAN se osre sie er ersrarers leaner eer en 2G-1 
ires, wide tread and radial-ply ................... 2G-5 
BETO, o caiaroane xeaika danse ARNE OS, COs LUA 2M-3 
PEPVACIUSEMENE 456 e cca ssaessa vs eres ewe aoetD 2M-4 
pear AGIUSLMOHT=PACET .... ... .. agiwearanis desGass 2M-16 
olerances, transmission manufacturing.......... 2B-1 
pola; Pacer front SUSPENSION 5.ccccosicsccexeanas 2M-27 
DOGG SNGCIAD 25 ceteris waa evs ya aoy exe ea 2E-33 
ols, clutch, special, four-cyl engine............. 2B-20 
ols, clutch, special, six-cyl engine .............. 2B-12 
ols, power steering gear, special ............... 2K-29 


ols, power steering pump, special .............. 2 
ols, special (test), automatic transmission 
ols, special, Model HR1 transmission 
ols, special, Model SR4 transmission .......... 2 


Ce 


ols, special, Model 150T transmission .......... 2B-18 
MIS BPO ile. oe sess eta eaten fas 2E-11 
IIS SPECIAL, DTAKES .a.cc inc nsss naam acskeeenn 2F-19 
jolayspecial, dram brake .....<..sseedexcseece cos 2F-45 
ols, special, manual steering gear, Gremlin, 

DONCOTE IM, 3. ccly ners riubacuramsenctinax0hs 2J-9 
ols, special, manual steering gear, Pacer ....... 2J-25 
ols, special, power steering gear, Pacer ........ 2K-63 
ols, special, rear suspension, Matador .......... 2N-8 
ols, special, standard differential .............. 2E-24 
ols, special, steering column ................... 2H-30 
rqueiconverter flushing ©... 6c. 6 sc. dasa eens eons 2C-63 
orque converter identification ................... 2C-2 
rque converter, automatic transmission ........ 2C-1 
IQUE INTO MIAUION sis cn caaus aucivnis «tess 0aeowe esses A-2 
UAANCAUTASEOTIEEE ce x's.c oie oivaxe Vals a de ba weesicae ws A-2 
OE tae tata tuna ek ak siamaidweacinnS en meas A-9 
wing safety precautions ..................eeeeeee A-9 
IW Mp WANIOE ae ou 8 oe ole Gaile Face dusnenadns 2G-7 
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Towing, with automatic transmission ............. 2C-5 
Teailer towitty .. bay dnarenuasets aaiis Sled ce 2G-7 
EPOROP (OWING mors gan senna naan resi RNR 2G-7 
Tramp, lire ..... tas dete ete Se eels 2G-8 
Transmission Clutch Shaft (six-cyl) ............... 2A-9 
Transmission Model SR4, exploded view ......... 2B-20 
Transmission application ................eesessees 2B-1 
Transmission assembly (automatic).............. 2C-64 
Transmission assembly, Model HR1 ............. 2B-34 
Transmission assembly, Model SR4.............. 2B-23 
Transmission assembly, Model 150T ............. 2B-13 
Transmission case passages, automatic .......... 2C-10 
Transmission clutch shaft (four-cyl) ............. 2A-17 


Transmission code and part numbers, automatic .. 2C-2 


Transmission disassembly, Model HR1........... 2B-29 
Transmission disassembly, Model SR4 ........... 2B-19 
Transmission disassembly, Model 150T ........... 2B-9 
Transmission identification, automatic ........... 2C-2 
Transmission identification, manual 

tEAHERIGSION ica sncvekawet ences ce smekt sources 2B-2 
Transmission installation (automatic) ........... 2C-30 
Transmission installation-Model HR1............. 2B-8 
Transmission installation-models 150T-SR4....... 2B-7 
Transmission manufacturing tolerances .......... 2B-1 
Transmission removal-Model HR1 ................ 2B-7 
Transmission removal-models 150T-SR4 .......... 2B-6 
Transmission removal, (automatic) .............. 2C-29 
Transmission service-Model HR-1...............0..000: 
Transmission service, Model SR4 ................ 2B-18 
Transmission service, Model 150T................. 2B-8 
Transmission shift mechanisms .................. 2B-1 
Transmission specifications (automatic) ......... 2C-68 
Transmission specifications, Model HR1 ......... 2B-39 
Transmission specifications, Model SR4.......... 2B-27 
Transmission specifications, Model 150T ......... 2B-17 
Transmission, automatio: sac: .'siicew db. scene C-1 
Transmission, automatic i... 0... eeaeete uae 2C-1 
Tragemission, manual ......0nbikecameouet enced C-1 
Transmission, manual 4.2) saci seontienthe ea. 2B-1 
Tread wear indicators (tire)... .<..+...8eek dlaome 2G-4 
TEMMUMDET oi . ck. ner  Zercomeesiee eee A-7 
Turning radius (steering arm) stops, lube ......... B-11 


Twin Grip axle service check .........0¢.esseene0s 2E-27 


Twin Grip differential disassembly .............. 2E-28 
Twin-Grip differential-7-9/16 axle (serviced 

AS ATi GSSCHIDIY ONY) v.06 ssa see dees eakereasenys 2E-26 
Twin-Grip differential-8-7/8 axle ................ 2E-27 
Twin-Grip differential, assembly ................ 2E-30 
Twin-Grip operation-7-9/16 axle ...............45 2E-25 
Twin-Grip operation-8-7/8 axles .............004: 2-25 
TwineGrip SOP VICE «ic. cokesuca.ct ease cues sk ene 2E-25 

U 

Unbalance, dynamic (tire) ......00:.0s000ecenessss 2G-9 
Unibalanice, S6GGG (Gre) casi cu sinwtc veseta sn venunn 2G-8 
Unit body identification plate .................eeees A-6 
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W-2 WIRING DIAGRAMS 








A/C Compressor 

A/C Thermostat 

Accessory Light Connector 
Alternator, 6 Cylinder (Delco) 





Back-up Lamp, Left Rear 

Back-up Lamp, Right Rear 
Battery 

Blower Motor 

Blower Motor Resistor 

Body Ground 

Body Ground on Dash Panel 
Body Harness Connector 

Brake Failure Warning Light Switch 
Electronic Control Unit 

Cigar Lighter 

Coil 

Courtesy Lamp, Connector 

Dash Connector 

Dimmer Switch 

Directional Signal Flasher 
Directional Signal Switch 
Distributor 

Dome Lamp 

Door Switch, Left 

Door Switch, Right 

Fuse Panel 

Fusible Link Horn Relay 

Fusible Link, Ignition Switch Circuit 
Fusible Link, Splice “L” 

Fusible Link, Starter Main Wire Harness 
Hazard Flasher 

Headlamp, Left Side 

Headlamp, Right Side 

Headlamp Switch 

Headlamp Warning Buzzer 
Headlamp & Wiper Switch Light 
Heater Blower Switch 

Heater Control Lamp 

Horn (High Note, Optional) 

Horn (Low Note) 

Horn Contact 

Horn Relay 

Ignition Switch 

Instrument Cluster Circuit Panel 
Key Alarm Contacts 

Key & Headlamp Warning Buzzer 
License Lamp Assembly (66 Only) 
License Lamp Assembly, Left (68 Only) 
License Lamp Assembly, Right (68 Only) 
Liftgate Switch (68 Only) 

Liftgate Switch (66 Only) 

Oil Pressure Sending Unit 

Parking Brake Light Switch 
Parking Lamp, Left Side 

Parking Lamp, Right Side 

Seat Belt Buzzer 

Seat Belt Switch, Driver 

Sending Unit, Gas Tank 

Sending Unit, Water Temperature 
Side Marker Lamp, Left Front 
Side Marker Lamp, Left Rear 














Auto. Trans. Neutral & Back-up Light Switch 


Component Grid Locator 
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Pacer 


NOMENCLATURE 


Side Marker Lamp, Right Front 

Side Marker Lamp, Right Rear 

Splice “A” 

Splice “B” 

Splice “C” 

Splice “E” 

Splice “J” 

Splice “H” 

Splice “L” 

Splice “P” 

Splice “U” 

Splice “V” 

Splice “W” 

Splice “X” 

Splice “Z” 

Starter 

Starter Solenoid 

Steering Column Connector 

Stoplight Switch 

Tail Lamp Assembly, Left Rear 

Tail Lamp Assembly, Right Rear 

Tail — Stop — Turn Lamp, Left Rear 

Tail — Stop — Turn Lamp, Right Rear 

Thermo Timer 

Third Gear Switch (On Trans.) 

Throttle Closing Solenoid 

Transmission Control Spark (TCS) Solenoid 

Windshield Washer Reservoir & Motor, 
Electric 

Windshield Circuit Breaker 

Windshield Wiper Motor 

Windshield Wiper Switch 
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Accessory Diagrams—Pacer W-13 Wiring Diagram—Gremlin W-5 

Accessory Diagrams—Gremlin-Concord-AMX W-15 Wiring Diagram—Concord-AMX W-7 
Accessory Diagrams—Matador 10-80 W-17 Wiring Diagram—Matador 10 Series W-9 


Wiring Diagram—Pacer W-3 Wiring Diagram—Matador 80 Series W-11 












































































































































































































SIDE MARKER LAMP qq 
TRADE #194 BULB 1 
] HORN RELAY 
BRAKE FAILURE WARNING | 
LIGHT SWITCH 
aes 
HEADLAMP ave GRAY ei 
TRADE #6014 BULB STARTER CABLE 
FUSIBLE LINK—REPLACE WITH STORER San 
HYPALON INSULATED 16 GAUGE SOLENOID J 1 
A COPPER WIRE ONLY Be oe een 
ARTER 
WHITE 
LT. GREEN 
BLACK 2 
NOT USED z 
PINK: WITH MANUAL a 
LO-BEAM CASE GROUND TRANS. z 
BATTERY (MANUAL TRANS.) q 
HI-BEAM 
LT, BLUE-18GA. 
FUSIBLE LINK—REPLACE f DK. GREEN W/TR-16GA. 
WITH HYPALON INSULATED SPLICE “A” DK. BLUE 
20 GAUGE COPPER WIRE ONLY (BATTERY) BLACK—@ ©@LT. BLUE) 1+ eLUE-16GA 
PARKING LAMP r 4 a f 
TRADE #1157 BULB | “BLACK-16GA.4 
} re 
—— OPTIONAL SOLENOIL/ | JE 
Us m H Vacuum swiTcH FOR = 
| | THROTTLE BOOST = 
i! (A/C ACTUATED) | 
B TURN | | < WHITE / 
I Is <2 BLOWER 
OPTIONAL HIGH | }2 Qe MOTOR 
NOTE HORN é ly jo aS Lea 
3| | | tufsequares foie, « Suan F 
: N . ao 
< , s 
G¢]/5I1]¢ | 16 BLUE-18GA. Bis WINDSHIELD WIPER 
© silo Ju MOTOR 
(sQladlo | > 
cee decid mete) || | < 
|} eQguuoxRl[e | cleo! | 
a | SUE oay LE pFIELD (ROTOR) Flood 
Se O85 e=as xaos | f£S<ong 
26 53°2% | 225 ee | sesgces 
= eexsthicl|279 | HEGSEEu 
Fugal]la2 Z| CONNECTOR aA 
S53 E | | | tocatep HaeOaes Xe 
si6 5 AT TOP GyORaF 
=v | | |REAR oF yrs 
) ENGINE 
rar) | RECTIFIER] 
1° = BRIDGE 
3 SSS ee ee ees = 
rc) THROTTLE 
y CLOSING 
8 P SOLENOID 
Cc a WU 2 
DIODE— ~ G  ‘|1.80 0HM = 
MOTOROLA MA751 > ELECTRIC CHOKE 5 fe a heeeoNr DASH CONNECTOR aa 
1.F. BAMPS = C) : FROM INSTRUMENT PANEL 
Fe TO RADIO SUPRESSION = |CUT OR SPLICE 
TOPER-65°C TO+175°C] CAPACITOR Ke a 
OR EQuiv. 
TO ree | bce 
SPLICE SPLICE TACHOMETERL} —_] SPLICE “L” ono 
ape “wpe DK. GREEN-16GA.4_ 'DK. GREEN-16GA! (IGNITION) as 
5 2 feet 
g 3 3S: 
3 S a5 2s 
LOW NOTE HORN 5 4 Eowo 
1S g 3 rgd 
7. [J] |SPuice “a” rr < ra zyveu 
r= a ~ 
kre vr, =a H (GROUND) > Q o 
; 3 !LT. BLUE-18Ga. 
A y S | 9 150HM— 
st 4) o< } < s. ad RESISTANCE 
5 sci ec be H BLACK-14GA. = 3 WIRE—DO NOT 
920 ag 9 BLACK-14GA. CUT OR SPLICE 
= pa tt Ticy ay ORANGE W/TR-18GA: 
_ a etd ay 2 RED-10GA. LT, BLUE FW/TR-16GA. 
a “ne 
PARKING LAMP Es] cE va | | BACK-UP SWITCH DELETE WITH SPLICE “B 
D TRADE #1157 BULB a Cot Blk eer ot ge! EoSe MANUAL TRANS. (BATTERY) 
¥ ie = ONLY 
eo 4 ¥8]e g ORANGE W/TR 
i a | SAGs RED-10GA. 
| re | 25 e+ —sRown BROWN-18GA. 
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NOMENCLATURE LOCATIC 
Accessory Connector E-6 Sending Unit, Gas Tank D-10 
A/C Compressor C-2 Sending Unit, Water Temperature D-2 
A/C Temperature Sensor C-1 Side Marker Lamp, Left Front E-1 
A/C Thermostat B-5 Side Marker Lamp, Left Rear E-10 
A/C Micro Switch Connector B-5 Side Marker Lamp, Right Front A-1 
Alternator, Six-Cyl. (Delco) C-2 Side Marker Lamp, Right Rear A-10 
Alternator, Eight-Cyl. (Motorcraft) B-2 Splice “A” A-2 
Ash Receiver Lamp A-7 Splice “D” D-6 
Auto. Trans. Neutral & Back-up Lamp Switch D-2 Splice “E” A-7 
Back-up Lamp, Left C-11 Splice “F” A-6 
Back-up Lamp, Right C-11 Splice “H” C-7 
Battery A-2 Splice “J” A-7 
Blower Motor B-4 Splice “L” D-3 
Blower Motor Resistor B-4 Splice “N" E-1 
Body Ground C-10 Splice “P” B-1 
Body Ground on Dash Panel D-2 Splice “Q” D-2 
Body Harness Connector E-8 Splice “R” B-1 
Brake Failure Warning Light Switch A-4 Splice “S” E-10 
Cigar Lighter A-7 Splice “T” A-10 
Clock A-6 Splice “U” C-11 
Coil C-2 Splice “V” C-10 
Courtesy Lamp, Left Side D-9 Splice “W” D-10 
Courtesy Lamp, Right Side B-9 SSI Electronic Control Unit A-3 
Dash Connector D-4 Starter B-3 
Dimmer Switch E-5 Starter Solenoid A-3 
Directional Signal Flasher D-7 Steering Column Connector C-7 
Directional Signal Switch C-8 Stop Lamp Switch D-8 
Distributor C-2 Tail & Stop Lamp, Left Inner D-11 
Dome Lamp C-1 Tail & Stop Lamp, Left Outer E-11 
Door Switch, Left Es Tail & Stop Lamp, Right Inner B-11 
Door Switch, Right B Tail & Stop Lamp, Right Outer A-11 
Fuse Panel A Third Gear Switch (On Trans.) C-2 
Fusible Link, Horn Relay A- Throttle Closing Solenoid D-2 
Fusible Link, Ignition Switch Solenoid Circuit A- Transmission Control Spark (TCS) Solenoid D-2 
Fusible Link, Starter Solenoid A- Voltage Regulator, Eight-Cyl. B-2 


Glove Box Lamp 

Hazard Flasher 

Headlamp, Left Side 

Headlamp, Right Side 
Headlamp Switch 

Headlamp & Wiper Switch Lamp 
Heater Rear Window Connector 
Heater Blower Switch 

Heater Control Lamp 

Horn Switch 

Horn, Left Side 

Horn Relay 

Horn, Right Side 

Ignition Switch 

Instrument Cluster Circuit Panel 
Instrument Panel Ground 

Key Alarm Switch 

Key & Headlamp Warning Buzzer 
License Lamp Assembly 

Lamp Ground Screw In Trunk 
Oil Pressure Sending Unit 
Parking Brake Lamp Switch 
Parking Lamp, Left Side 
Parking Lamp, Right Side 
Radio Connector 

Resistance Wire, Splice “L” 
Seat Belt Buzzer/Timer 


Windshield Washer Reservoir & Motor, 
Electric 

Windshield Wiper Motor 

Windshield Wiper Switch 
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A/C Compressor C-1 Resistance Wire, Splice “L” D-3 

A/C Micro Switch Connector B-5 Seat Belt Buzzer C-8 

A/C Temperature Sensor C-1 Sending Unit, Gas Tank D-10 

A/C Thermostat B-5 Sending Unit, Water Temperature D-2 
Alternator, Six-Cyl. (Delco) B-2 & C-2 Side Marker Lamp, Left Front E-1 
Alternator, Eight-Cyl. (Motorcraft) B-2 Side Marker Lamp, Left Rear E-11 "ile 
Ash Receiver Lamp A-7 Side Marker Lamp, Right Front A-1 
Auto. Trans. Neutral & Back-up Lamp Switch D-2 Side Marker Lamp, Right Rear A-11 
Back-up Lamp, Left D-11 Splice “A” A-2 
Back-up Lamp, Right B-11 Splice “B” B-2 
Battery A-2 Splice “C" D-7 
Blower Motor B-4 Splice “D" D-6 
Blower Motor Resistor B-4 Splice “E” A-7 
Body Ground C-11 Splice “F” A-6 s 
Body Ground on Dash Panel A-7 Splice “H” B-7 
Body Harness Connector E-8 Splice “J” A-6 
Brake Failure Warning Light Switch A-4 Splice “L” D-3 

SSI Module A-3 Splice “N” E-1 
Cargo Lamp (Wagon Only) C-10 Splice “P” B-1 
Cargo Lamp Switch (Wagon Only) C-10 Splice “Q” D-1 
Cigar Lighter A-7 Splice “R” B-1 
Clock A-5 Splice “S” E-11 

Coil C-2 Splice “T” B-10 
Courtesy Lamp, Left Side D-9 Splice “U" C-11 
Courtesy Lamp, Right Side B-9 Splice “V" D-10 
Dash Connector C-4 Splice “W” D-10 
Dimmer Switch E-5 Starter B-3 
Directional Signal Flasher E-7 Starter Solenoid A-2 
Directional Signal Switch C-7 & C-8 Steering Column Connector C-7 
Distributor C-2 Stoplight Switch D-7 
Dome Lamp C-10 Tail & Stop Lamp, Left Inner D-11 
Door Switch, Left Front D-8 Tail & Stop Lamp, Left Outer E-11 
Door Switch, Left Rear E-8 Tail & Stop Lamp, Right Inner B-11 
Door Switch, Right Front B-9 Tail & Stop Lamp, Right Outer A-11 
Door Switch, Right Rear A-9 Thermo Timer C-9 

Fuse Panel A-9 & E-6 Third Gear Switch (On Trans.) C-2 
Fusible Link, Horn Relay A-2 Throttle Closing Solenoid D-2 
Fusible Link, Ignition Switch Solenoid Circuit A-7 & B-7 Transmission Control Spark (TCS) Solenoid D-2 
Fusible Link, Starter Solenoid A-2 Trunk Lamp D-10 ) 
Glove Box Lamp A-8 Voltage Regulator, Eight-Cyl. B-2 
Hazard Flasher D-6 Windshield Washer Reservoir & Motor, 

Headlamp, Left Side E-1 Electric E-2 
Headlamp, Right Side A-1 Windshield Wiper Motor C-4 
Headlamp Switch D-6 Windshield V/iper Switch C-6 
Headlamp & Wiper Switch Light C-6 

Heater Blower Switch A-5 

Heater Control Lamp A-5 

Horn Contact C-7 

Horn, Left Side (Low) D-1 

Horn Relay A-2 

Horn, Right Side (High) B-1 

Ignition Switch B-8 

Instrument Cluster Circuit Panel A-6 & B-6 

Instrument Panel Ground A-7 

Key Alarm Contacts C-7 

Key & Headlamp Warning Buzzer C-6 

License Lamp Assembly C-11 

Light Ground Screw in Trunk C-11 

Oil Pressure Sending Unit C-3 

Parking Brake Light Switch B-7 

Parking Lamp, Left Side D-1 

Parking Lamp, Right Side B-1 

Radio Connector B-5 
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